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A Current Evaluation of 


the Antibiotics in Surgery 


WILLIAM A, ALTEMEIER* 


University of Cincinnati College of Medicine, Cincinnati 


The current necessity 
of national prepared- 
ness for the care of 
mass casualties result- 
ing from either enemy 
action or accidental ex- 
plosion and the de- 
mands of everyday sur- 
gical practice have 
instigated this critical 
review. In my _ travels 
throughout the United 
States and other areas. 


WILLIAM A. 
ALTEMEIER 


| have been impressed with the growing feel- 
ing among many physicians that there is no 
longer any problem in the management of 
surgical infections, and that surgical infec- 
tions are almost nonexistent. This, to me. in- 
dicates the blind reliance and false sense of 
security which many physicians have in re- 
gard to antibiotic therapy. 


*Christian R. Holmes Professor of Surgery and Director of the De 
partment, University of Cincinnati College of Medicine, Cincinnati, 
Ohio. 

Presented before the fortieth annual Assembly of the Interstate Post 
graduate Medical Association at Milwaukee. 
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Antibiotic therapy may so mask infections 
that they may be completely overlooked un- 
less careful searches for them are made. I re- 
call making rounds in one hospital where there 
were 31 patients with penetrating wounds of 
the abdomen. I was told that there was no 
problem in managing these patients and that 
significant infection was not present. However. 
on examination I found that 29 of the 31 had 
serious infections, four of them massive sub- 
phrenic abscesses which, when drained, yield- 
ed from 500 to 2000 cc. of pus. These and 
other considerations have led me to this re- 
view of the existing knowledge of antibiotic 
agents and to a reconsideration of their rela- 
tive position in everyday surgical practice. 

There is no doubt that antibiotic therapy 
has had a profound effect on the practice of 
surgery. However, cumulative experience has 
proved that antibiotic therapy should be used 
primarily, in surgical practice, as a supportive 
or adjunctive measure to the indicated opera- 
tive procedure. The evidence also indicates 
that the haphazard or careless use of the vari- 
ous antibiotic agents now available may actu- 
ally produce harmful effects. 
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A knowledge of the effectiveness of the 
various antibiotic agents is imperative in order 
to obtain the best results in preventing and 
treating infections. There is no panacea, no 
single agent that can be used routinely or tol- 
erated by every patient. 

In civilian surgical practice, the prophylac- 
tic use of antibiotics has spread to the point 
where it is now completely out of hand. How- 
ever, it can be of value, in my opinion, under 
the following conditions: 

1. Elective surgical procedures performed 
in contaminated or infected areas, such as the 
gastrointestinal, respiratory or genitourinary 
tract. 

2. Contaminated wounds of violence. 

3. Cases in which an indwelling catheter 
becomes necessary as a supportive method of 
therapy. 

4. Surgical procedures in patients who have 
derangement of the urinary tract. 

5. Emergency operations in the presence of 
associated and unrelated infection, such as 
acute upper respiratory infection. 

6. Injuries or operations of the oral and 
pharyngeal cavities in patients with pre-exist- 
ing heart disease. 

7. Probably, operations on elderly patients 
with pre-existing pulmonary disease. 

In these instances one should choose the 
antibiotic agent on the basis of the anticipated 
or known bacterial flora and should adminis- 
ter it systemically and early. There is rarely 
any need for the topical application of anti- 
biotics to contaminated wounds or cavities. 
The routine use of antibiotic agents after elec- 
tive surgical procedures in clean operative 
fields, in my opinion, is not indicated and is 
responsible for some of the present hazards 
and pitfalls confronting us. A spot check of 
the patients at our hospital has indicated that 
the so-called routine use of antibiotic agents 
for elective surgical cases has decreased tre- 
mendously in the past year and that their use 
is now based on the conditions I have just 
described. 

The use of antibacterial agents to prevent 
or suppress infections developing in contami- 
nated wounds deserves special discussion. 
Their chief value lies in the attenuation, 
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limitation or control of infection caused by 
residual bacteria in the wound after débride- 
ment, or the localization of infection develop. 
ing within the wounds of patients for whom 
surgical treatment is necessarily delayed or 
impossible. 

In both civilian and military practice, these 
agents have unquestionably produced signifi- 
cant results in controlling wound infections 
and reducing mortality. In the Korean war 
the over-all mortality for those men who sur- 
vived their wounds immediately was 2.4 per 
cent. This low figure, | am sure, stemmed 
largely from the use of antibiotic agents as 
well as from the early operative treatment 
made possible through the rapid transporta- 
tion of the wounded to the surgical centers. 

On the other hand, infections complicating 
wounds of violence, in both military and ci- 
vilian practice, still remain an important prob- 
lem, antibiotic therapy notwithstanding. Al- 
though antibiotic therapy did not and does 
not prevent infection in many instances, it 
masks the infection or attenuates it. 

A study has been made of the current prac- 
tices which are limiting the wounded patient’s 
response to antibacterial therapy. In general, 
the main reliance on antibiotic prophylaxis 
in patients with accidental or contaminated 
wounds, for some reason, has been shifted to 
the use of procaine penicillin in doses of 
300,000 or 600,000 units. This is usually 
given with 500 mg. of streptomycin, the two 
agents being administered intramuscularly. | 
feel that this shift is ill-advised and unwar- 
ranted. The antibiotic levels in blood and tis- 
sue obtained with procaine penicillin are in- 
adequate to control or suppress many of the 
fecal and soil bacteria which find their way 
into wounds. In addition, traumatized patients 
frequently are in shock which results in a very 
capricious and unsatisfactory absorption of 
antibiotics given intramuscularly. In fact, the 
absorption may be hindered or delayed to 
such an extent that an appreciable concentra- 
tion of penicillin given intramuscularly may 
not be found in the area of the wound in some 
instances. The evidence suggests that patients 
who have undergone trauma and who have 
contaminated wounds should receive the aque- 
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ous type of penicillin G, not the procaine. If 
there is shock or impending shock, the peni- 
cillin should be administered intravenously 
and not intramuscularly. 

When there is gross contamination by fecal 
bacteria, the use of aqueous penicillin intra- 
venously should be augmented by the intrave- 
nous injection of 500 mg. of either chlo- 
ramphenicol, tetracycline, chlortetracycline or 
oxytetracycline. This should be repeated at 
intervals of 8 to 12 hours for a period of 72 
hours. After that period, the need for further 
use of these agents should be critically re- 
evaluated. 

In regard to the therapy of established sur- 
gical infections, clinical practice and experi- 
ence have shown that the effectiveness of anti- 
biotic therapy depends on certain factors, 
principles and premises, which, if observed, 
will frequently provide an excellent response. 
If we fail to observe them, the response will 
be haphazard or inadequate or may actually 
result in failure. 

Generally speaking, infections respond best 
when they are in the diffuse or cellulitic stage, 
when the infected area still has an intact blood 
supply, and when the bacteria are growing at 
an extremely rapid rate. It is under such cir- 
cumstances that the effect of the antibiotic 
agent is greatest and is usually followed by 
prompt regression of the infection and sponta- 
neous resolution without abscess formation or 
necrosis of tissue. 

On the other hand, when a late diagnosis is 
made and the infection has become well estab- 
lished, local necrosis, abscess formation or 
systemic invasion will have occurred. Even 
under these conditions, one can depend on 
antibiotic therapy to overcome the invasive 
qualities of the infection and to permit safer 
operative treatment, should that be necessary. 

An example of such a situation is the case 
of a patient who had a burn on his arm that 
became infected with a hemolytic Streptococ- 
cus. The infection was four days old, invasion 
of the systemic blood stream had occurred, 
and he had a profound septicemia associated 
with septic shock. Treatment with penicillin 
controlled the invasive qualities of the infec- 
tion, overcame the septicemia, and saved the 
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patient’s life, but did not prevent necrosis of 
tissues. After control of the infection, the 
necrotic area was excised and then grafted. 

In seeing patients in consultation, | am fre- 
quently impressed with the fact that many 
physicians expect the impossible from anti- 
biotics. In the case of an extremity that has 
no blood supply or an extremely limited blood 
supply, they frequently complain that the an- 
tibiotics have not brought the infection under 
control or permitted healing. When an ex- 
tremity is cadaverous in appearance, obvious- 
ly the surgeon has no right to expect anti- 
hiotic therapy to promote healing or prevent 
infection. Such a limb does not have an ade- 
quate blood supply for ordinary metabolic 
needs, let alone an adequate concentration of 
the antibiotics. Even if one applied the anti- 
hiotics locally, the blood supply would be in- 
adequate to produce granulation tissue and 
healing. 

A correct clinical diagnosis is more impor- 
tant now than ever. | find that the growing 
tendency of physicians to accept the labora- 
tory reports on cultures has produced many 
false impressions and diagnoses and many fail- 
ures of antibiotic therapy. 

For example, one patient was treated for 
six months with a variety of antibiotic and 
chemotherapeutic agents, to no avail. The rea- 
son should have been apparent but was not. 
The treatment was based on the organisms 
that were cultured from the ulcerative area. 
This case, however, was an example of a bur- 
rowing anaerobic streptococcal infection. All 
the antibiotic therapy in the world would not 
produce healing of that lesion until incision 
of its entire extent or complete excision of 
the tract could be accomplished. Only then 
would the use of antibiotic therapy be followed 
by prompt healing and complete control of 
the infection. 

In another case the patient had been treated 
for three months for “an unusual and unde- 
termined infection.” A variety of bacteria had 
been cultured from the lesion and the treat- 
ment based on the bacteria isolated. One look 
at the lesion or a similar one should have sug- 
gested a diagnosis of a self-induced or arti- 
factitious lesion. The presence of gangrene. 
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without the associated cellulitis and without 
the manifestations of an infection capable of 


producing gangrene, should arouse suspicion 
that in all probability the wound is self-pro- 
duced. Actually, that was the case in this par- 
ticular instance. 

Another patient had been treated for over 
a year with various forms of topical as well as 
systemic antibiotic therapy, again based on 
the results of surface cultures and not on a 
careful diagnosis resulting from biopsy or a 
hanging-drop smear. The correct diagnosis 
was blastomycosis, and healing occurred only 
after excision and skin graft. 

A patient with a slowly progressing ulcera- 
tion of the leg, associated with marked pain, 
had received antibiotic therapy for seven 
months based on the culture of the surface 
organisms. Treatment was completely ineffec- 
tual and the lesion continued to spread. Again 
the reason was obvious. The lesion in this case 
was an example of chronic progressive cuta- 
neous gangrene that can be diagnosed only 
by its appearance and by the demonstration of 
the micro-aerophilic nonhemolytic Strepto- 
coccus in material aspirated from the zone of 
the advancing cellulitis. When the lesion was 
excised and antibiotic therapy used in con- 
junction with surgery, prompt healing and 
control of the infection resulted. 

In this regard, I think that the trend at 
present is to try one antibiotic agent for three 
or four days; if benefit is not obtained, an- 
other one is tried, running through the list 
until one proves effective. Of course, this hit- 
and-miss system is apt to produce acquired 
resistance to bacteria and to mask the existing 
infection so that it spreads or produces marked 
necrosis. 

If a patient who has septicemia does not 
show marked and definite response within 
72 hours, one of several factors obtains. Either 
the treatment is based on the wrong etiologic 
agent, an obscure abscess or a secondary 
complication exists which has not been recog- 
nized, a superimposed infection has devel- 
oped, or a vegetative endocarditis is present: 
the latter is particularly significant in patients 
with streptococcal and staphylococcal infec- 
tions. It is important to remember that the 
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vegetation may occur on either the right or 
the left side of the heart. On the right side it 
may be completely quiescent. For some rea- 
son not known to me, a vegetation on the tri- 
cuspid valve can give no symptoms or signs 
other than those of continuing sepsis. In the 
past two years I have seen in consultation 
seven patients with continuing uncontrolled 
septicemia in whom a silent endocarditis on 
the tricuspid valve was found at autopsy. 

The actual selection of the antibiotic agent, 
of course, is of paramount importance. In 
some infections, particularly when the patient 
is desperately ill, it may be necessary to guess 
at the infecting agent. For example, in acute 
hematogenic osteomyelitis and septicemia the 
diagnosis has to be made on the basis of clini- 
cal evidence since x-rays will not give diagnos- 
tic information for five, seven or more days. 
During the early part of this infection the 
diagnosis can be made clinically, and treat- 
ment should be started promptly to obtain the 
best possible result with spontaneous and com- 
plete resolution of the process. Since over 99 
per cent of the cases of acute osteomyelitis 
are caused by gram-positive organisms, in par- 
ticular the hemolytic Staphylococcus aureus, 
penicillin would be the antibiotic of choice. 

On the other hand, the haphazard use or 
selection of antibiotics on the basis of cultures 
alone may be quite misleading. For example. 
we found that the percentage of strains of 
hemolytic Staph. aureus which are susceptible 
to penicillin fell from 96 per cent in 1942 to 
11 per cent in 1952. Since then, for some 
curious reason which is not apparent, the per- 
centage of susceptible strains has increased. 
A little less than a year ago it was 57 per cent 
and at present it is 61 per cent. I was inter- 
ested to note that at one of the Surgical For- 
ums in Chicago another group of investigators 
reported a similar upswing. 

It is interesting also that other bacteria 
have demonstrated the same fall in antibiotic 
sensitivity. The streptococci have usually re- 
mained quite sensitive to penicillin; many of 
the gram-negative organisms have become 
more or less resistant to various antibiotic 
agents, depending on the strain. Of particu- 
lar importance to us has been the fact that 
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CHLOROMYCETIN® has maintained currently 
its antibacterial effectiveness against Escher- 
ichia coli and many of the other gram-nega- 
tive organisms. At present, approximately 80 
per cent of the gram-negative organisms iso- 
lated in our laboratory are sensitive to Chloro- 
mycetin. 

Another trend is to treat lesions of the in- 
testine with one antibiotic after another when 
surgery is clearly indicated. In one case of 
regional enteritis, by the time the patient final- 
ly came to operation all of the organisms of 
her intestinal tract were resistant to every an- 
tibiotic agent available. Hence she was sub- 
jected to the unwarranted increased hazard of 
infection with her surgery. A wound infection 
developed which we finally were able to con- 
trol with the use of sulfadiazine. 

Polymyxin B is by far the agent of choice 
in the treatment of Bacillus pyocyaneus infec- 
tions. We have yet to find by in vitro tests a 
strain of this organism that is resistant to 
polymyxin B. 

The timing of surgical intervention in pa- 
tients with surgical infections is of the utmost 
importance. In many instances, emergency 
radical decompression is necessary within an 
hour or two after the onset of therapy; in 
others it is possible to delay surgical interven- 
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Psychiatry has been called the 


tion for a day or two until the patient’s condi- 
tion can be improved. It is never excusable, 
in my mind, to treat a patient with antibiotics 
for weeks or months in an effort to forego 
surgical treatment which could cure him in a 
week or 10 days. 

Supportive therapy is another aspect of 
treatment that frequently has been overlooked. 
In a case of far-advanced actinomycosis of the 
thorax, penicillin was ineffective until we 
treated the patient with massive transfusions 
of plasma and blood and corrected the altera- 
tions in physiology that had emanated from 
the uncontrolled and chronic infection. She 
has remained well. 

In conclusion, I would like to say that until 
a few months ago | thought it was possible to 
predict the future of antibiotic therapy. How- 
ever, some of the trends that have developed 
recently have indicated that such a prediction 
would be difficult to make. 

The American physician is learning how to 
use the antibiotic agents more wisely and to 
recognize the hazards of their use. If he can 
be weaned away from any blind reliance on 
the antibiotic agents and re-educated as to 
the possible continued existence of surgical 
infections in a masked or attenuated form, we 
will have achieved a great step forward. 


PSYCHIATRY 


‘science of sympathy.” The psychiatrist’s 


most valuable tool is his ability to observe the patient and ask himself the 
question, “In this sufferer’s position, how would | feel and how would I want 


to be treated?” This ability or capacity for empathy certainly is not the 
exclusive property of the psychiatric specialist. Naturally, the psychiatrist in 


his training and his experience acquires particular skills, knowledge and 


information regarding human behavior. Thus, he can be of great use in 


special and complicated problems and his services should be utilized. How- 


ever, as all of us as physicians in our humanity become more sensitive to the 


totality of our patients as human beings, we shall have fewer cases which 


are hopelessly complicated. 


Maurice J. Barry, Jr., Psychiatric aspects of diseases of the eye, ear, nose and throat, 
Proceedings of the Staff Meetings of the Mayo Clinic, May 2, 1956, p. 288 
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Hypogonadism in Middle-aged 
and Elderly Men 


J. E. KIRK* 


Washington University School of Medicine, St. Louis 


— HAVE limited this 
survey of hypogonad- 
ism in middle-aged and 
elderly men to those 
types in which the char- 
acteristic feature is evi- 
dence of decreased 
androgen activity. It 
therefore covers only 
such conditions which 
can be classified by the 


J. E. KIRK 


terms hypo-androgen- 

ism and hypoleydigism and excludes hypo- 
gonadism in which the main defect is located 
in the seminiferous tubules. 

Recent investigations have contributed 
much to our understanding of the biochemical 
changes responsible for the development of 
hypogonadism in men with advancing age. 
and I shall review these biochemical aspects 


*Division of Gerontology, Washington University School of Medicine 
St. Louis, Missouri. 

Presented before the fortieth annual Assembly of the Interstate Post 
graduate Medical Association at Milwaukee. 
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briefly before discussing the clinical diagnosis. 

Figure 1 illustrates the current concept of 
the production of sex hormones. The stimula- 
tion originates in the hypothalamus. From 
there, the impulses pass to the anterior pitui- 
tary and cause secretion of the two gonado- 
tropic hormones and ACTH. The interstitial 
cells of the testes, the Leydig cells, are the 
target organ for the interstitial cell-stimulat- 
ing hormone (ICSH), whereas the follicle- 
stimulating hormone (FSH) acts on the sper- 
matogenic cells in the seminiferous tubules. 
The Leydig cells, under the influence of the 
ICSH, produce androgenic hormones, and re- 
cent evidence indicates that testosterone is the 
main androgen produced by the human testes. 
The follicle-stimulating hormone, besides be- 
ing important for the production and matura- 
tion of spermatozoa, is believed to cause the 
Sertoli cells to secrete estrogen. 

Note also in figure 1 that ACTH is impor- 
tant for the production of sex hormones in the 
male. The ACTH released from the pituitary 
gland acts on the cells in the reticular zone of 
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the adrenal cortex, 
causing secretion of 
androgenic steroids 
and estrogen. The main 
androgenic steroids 
isolated from the ad- 
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renal cortex are adre- 
nosterone and andro- pituitary ICSH 


stenedione. These 
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adrenal steroids have a 
much smaller mascu- 
linizing effect than the 
testosterone produced 





by the Leydig cells of 











the testes. 


Thus a lesion which Leydig’s Cells Sertoli’s Cells 
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ism may be located in 
the hypothalamus, in 
the anterior pituitary 
or in the testes. Hypo- 





gonadism due to a de- ANDROGEN ESTROGEN ANDROGEN ESTROGEN 


fect in the testicles is 
classified as primary 
hypogonadism, the 
term secondary hypogonadism applying when 
the lesion is in the hypothalamus or pituitary 
gland (table 1). 

Pincus and associates' recently reported an 
extensive study on the effect of age on hor- 
mone production. They measured the urinary 
excretion of androgens, estrogens and corti- 
costeroids in 297 men between the ages of 20 
and 89 years. Table 2 summarizes the mean 
values observed. It is generally agreed that the 
urinary excretion of these hormones gives a 
fairly reliable measure of the rate of their pro- 
duction in the body. The androgen values 
shown in table 2 were obtained by the capon’s 
comb method and therefore represent chiefly 
the testicular androgen, testosterone. These 
data demonstrate the important fact that testic- 
ular androgen production decreases markedly 
with advancing age in men, while in contrast 
the estrogen and corticosteroid production re- 
mains practically unchanged in men between 
the ages of 20 and 89 years. 

There is a simpler method for determining 
androgen production than the capon’s comb 
method, namely, by determining the urinary 
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FIGURE 1. Current concept of production of sex hormones. 


or 


excretion of the neutral 17-ketosteroids.” These 
represent the metabolic end products of both 
the testicular and the adrenal androgens, about 
one-third being derived from the testes and 
two-thirds from the adrenals. Table 3 lists the 
mean 17-ketosteroid values found by Pincus 
and associates. Note that these values likewise 
show a marked decline with age. The results 
reported by Pincus et al. in 1954 agree with 
those reported by me in 1949.* 

It is believed that the decreased production 
of androgen, particularly of the testicular an- 
drogen, testosterone, is directly responsible 
for the majority of the symptoms associated 
with functional hypogonadism. To explain the 
clinical symptoms more completely, however, 


TABLE 1 


CLASSIFICATION OF Types OF HYPOGONADISM 





Primary Testicular defect 


Secondary Pituitary defect 
Lesion of hypothalamus 
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TABLE 2 
Mean Dairy Urinary Excretion OF ANDROGENS, ESTROGENS AND CORTICOSTEROIDS 
IN 297 Men BETWEEN THE AGEs OF 20 AND 89 YeEars* 








ANDROGENS 


AGE GROUP 





ESTROGENS CORTICOSTEROIDS 


(YEARS) (MG. ANDROSTERONE EQUIVALENT) (RAT UNITS) (MG.) 
20-29 3.7 11.5 2.19 
30-39 2.8 12.4 2.02 
40-49 1.5 12.0 2.57 
50-59 1.4 10.6 2.23 
60-69 1.4 9.6 2.13 
70-79 1.6 12.5 1.87 
80-89 0.5 


*From Pincus and associates.’ 


we should consider also the two other groups 
of steroids, estrogens and corticosteroids. 

As shown in table 2, production of both 
estrogens and corticosteroids remains prac- 
tically unchanged in men with advancing age. 
Since androgen production declines markedly, 
the androgen-estrogen ratio and the androgen- 
corticosteroid ratio likewise will decline with 
age; the former decreases from 13.5 to 2.1 
between the ages of 20 and 89 years, and the 
latter from 70.6 to 11.3 (table 4). 

The decreasing androgen-estrogen ratio 
leads to increased estrogen stimulation of those 
tissues in the male organism which are sensi- 


tive to such stimulation—or, in other words, 


TABLE 3 
Mean Dairy Urtnary Excretion or NEUTRAL 
17-KeETOSTEROIDS IN MEN oF Various AGES 





NEUTRAL 17-KETOSTEROIDS (MG. PER 24 HOURS) 
AGE GROUP 


(YEARS) Pincus et al., 1954! Kirk, 1949 
(N = 297) (N 77) 
20-29 12.6 
30-39 11.0 
10-49 10.3 10.5 
50-59 7.9 8.8 
60-69 7.6 7.0 
70-79 LW | 5.3 
80-89 1.4 4.3 
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it leads to a certain degree of feminization. 
The prostate and the breasts have received 
special attention in this regard. Many investi- 
gators believe that the increased estrogen 
stimulation of the prostate contributes to the 
development of prostatic hypertrophy, where- 
as the effect of estrogen on the breasts is 
thought to be important in the development of 
gynecomastia in elderly men. 

The decreased androgen-corticosteroid ratio 
also has clinical importance, since these two 
substances have opposite effects on protein 


TABLE 4 


A NDROGEN-ESTROGEN AND ANDROGEN-CORTICOSTEROID 
Ratios ror Men or Various Ace Grours* 





AGE GROL P| ANDROGEN-ESTROGEN ANDROGEN-CORTICOSTEROID 
(YEARS) | 


RATIO RATIO 
20-29 13.5 70.6 
30-39 9.4 Died 
10-49 5.1 23.6 
50-59 5.6 27.0 
60-69 6.0 4 4 
70-79 5.3 35.1 
80-89 2A 11.3 





*Calculated from data by Pincus and associates.’ 


(Androgens expressed as milligrams androsterone equiv 
alent per hour x 1000. Estrogens: total estrogens in rat 
units per 24 hours. Corticosteroids: milligrams per 24 
hours. ) 
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TABLE 5 


Main ComMPLAINTS OF ELpeRLY Men With 
HypPoGoNaADISM 


Sexual impotence 

Muscular fatigue 

Tiredness, lack of energy 

Inability to remember as well as previously; poor 
concentration power 

Lack of aggressiveness; indecision 

General irritability; feeling of depression 

Sleepiness during day; insomnia at night 


Vasomotor instability 


metabolism—androgens favoring the synthesis 
and corticosteroids the breakdown of body 
proteins. The relative increase in corticoste- 
roid activity with age, therefore, will result in 
an increased tendency to a breakdown of body 
tissue, and this is believed to be one of the 
causes for lessened muscle volume and strength 
so often seen in middle-aged and elderly men. 


Diagnosis 


Although the investigations on the steroid 
hormones have contributed much to our un- 
derstanding of the biochemical basis for hypo- 
gonadism in middle-aged and elderly men. 
the practical problem of establishing the diag- 
nosis is not too simple. Mainly this is be- 
cause the clinical symptoms are unspecific: 
i.e., similar symptoms may be due to senile 
changes in organs outside the endocrine sys- 
tem or to overwork or psychologic conflicts. 

Table 5 lists the combination of symptoms 
which should make one suspect the presence 
of hypogonadism. Frequently these patients 
also have vague pains and aches involving all 
parts of the body, particularly the joints, and 
have attacks of palpitations, dizziness and 
paresthesias, the latter usually having the char- 
acter of numbness and tingling of the fingers. 

Physical examination gives comparatively 
little assistance in diagnosing hypogonadism 
in this age group, because the secondary sex 
characters, once they are established, usually 
regress only moderately as the result of de- 
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clining androgen stimulation. There is one 
sign, however, which occasionally is of value, 
namely, the presence of gynecomastia. When 
palpation of the breasts indicates that the en- 
largement is due to an increase in ductal tis- 
sue and periductal stroma, the finding of gyne- 
comastia definitely suggests hypogonadism. As 
already mentioned, gynecomastia is believed 
to be caused by a decrease in the androgen- 
estrogen ratio, with resulting increased estro- 
gen stimulation. 


TABLE 6 


LABORATORY TESTS OF PRACTICAL VALUE FOR THE 
DIAGNOSIS OF HyPO-ANDROGENISM IN 
MippvLE-AGED AND ELperRLY MEN 


1. Determination of the acid phosphatase concen- 
tration of the prostatic fluid 


i) 


. Determination of the 24 hour urinary excretion 
of neutral 17-ketosteroids 

3. Determination of the 24 hour urinary excretion 

of follicle-stimulating hormone 


TABLE 7 
ANALYsIS OF LABORATORY TEST RESULTS IN 


HyYPOGONADISM IN MIDDLE-AGED AND 
ELpeRLY MEN 


1. Acid phosphatase concentration of prostatic 
fluid 
(Normal value: 8000 to 14,000 units per 
milliliter) 
8000 to 14,000 units per milliliter rules out 
hypogonadism 
0 to 4000 units per milliliter is an inconclu- 
sive finding; indicates either prostatic degen- 
eration or hypogonadism 


2. Excretion of neutral 17-ketosteroids 
(Normal excretion about 12 to 15 mg. daily) 
12 mg. or above rules out hypogonadism 


Values below 6 mg. are strongly suggestive 
of hypogonadism 


3. FSH excretion 
(Normal excretion 6 to 52 mouse units daily) 


Above 100 units indicates testicular 
hypogonadism 
0 to 4 units indicates pituitary hypogonadism 








Usually it is impossible to establish the diag- 
nosis of hypogonadism on the basis of the his- 
tory or physical examination, and in most 
cases one must take recourse to laboratory 
analyses. The three laboratory tests which are 
of practical value in these cases, in my opin- 
ion, are listed in table 6, and table 7 sum- 
marizes the information which one can obtain 
from these tests. 

Acid phosphatase concentration of prostatic 
fluid—This test is simple to perform. The rea- 
son it can be used as a measure of androgenic 
activity is that the prostatic secretion of acid 
phosphatase is a true secondary sex character 
in the male (figure 2). Acid phosphatase usu- 
ally appears in the prostatic fluid at about 10 
years of age.’ During adolescence its concen- 
tration increases markedly to reach a value of 
about 14,000 units per milliliter at the age of 
17 years. This value is about 100,000 times 
higher than the concentration of the enzyme 
in the serum. The prostatic fluid of individ- 
uals with hypogonadism shows either no phos- 
phatase activity or a very low value. 

In my opinion this test has great importance 
in the diagnosis of hypogonadism in children 
and young adults.” Its application in cases of 
middle-aged and elderly men is limited in that 


Testicular Androgen 





Testosterone Preparations 


Prostate 


Prostatic Secretion 
(Concentration of Acid Phosphatase) 


FIGURE 2. Androgenic activity as measured by the acid 
phosphatase concentration of prostatic fluid. 
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TABLE 8 
PERCENTAGE DISTRIBUTION OF Prostatic AcID 
PHOSPHATASE VALUES IN 175 INSTITUTIONALIZED 
MIppLe-AGeD AND ELperLY MEN 





LOW VALUE 
(0-4000 


NORMAL VALUE 


AGE GROUP (8000-14,000 


(YEARS) UNITS PER ML.) UNITS PER ML.) 
Per Cent Per Cent 

40-49 61 21 

50-59 53 21 

60-69 33 25 

70-79 31 42 
80-89 17 67 
90-100 14 72 





the acid phosphatase determination, in order 
to constitute a measure of androgenic activity. 
requires the presence of relatively intact pros- 
tatic tissue capable of responding to androgen 
stimulation with the production of acid phos- 
phatase. Because the prostate in middle-aged 
and elderly men frequently is the site of de- 
generative changes, only the finding of nor- 
mal phosphatase values (between 8000 and 
14,000 units per milliliter) has diagnostic im- 
portance. However, since the exclusion of hy- 
pogonadism is one of the main problems with 
which one is confronted in clinical practice, 
the finding of a normal value aids greatly by 
making it possible to rule out hypogonadism. 

A fairly high percentage of middle-aged 
and old men have normal acid phosphatase 
values, as shown in table 8, which gives the 
results of phosphatase determinations in 175 
institutionalized men between the ages of 10 
and 100 years. In the 40 to 60 year age group 
more than half had phosphatase values be- 
tween 8000 and 14,000 units per milliliter. 
and about one-third of the 60 to 80 year age 
group likewise had normal values. 

Schaus and I° recently developed a phos- 
phatase test which can be performed in about 
five minutes and therefore has the character 
of a bedside method. The prostatic secretion 
is obtained by gentle massage of the prostate. 
The fluid is collected on a watch glass and may 
he either used immediately for analysis or 
drawn into a capillary for storage. At refrig- 
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erator temperature the enzyme activity re- 
mains unchanged for at least one month. Meas- 
urement of the acid phosphatase activity is 
carried out by adding an aliquot portion of 
prostatic fluid by means of a micropipet to 
a solution of phenolphthalein phosphate in 
citric acid buffer (pH 4.9) and measuring the 
amount of phenolphthalein liberated from the 
substrate in three minutes at room tempera- 
ture. The enzyme activity is stopped by add- 
ing a sodium carbonate solution. Develop- 
ment of a red color on addition of the alkali 
indicates the liberation of phenolphthalein, 
and its intensity is measured spectrophoto- 
metrically or by comparison with a set of per- 
manent color standards, 

Urinary excretion of 17-ketosteroids—lf the 
phosphatase test shows a low value it will be 
necessary to take recourse to the other two 
tests listed in table 6. Determining the 17- 
ketosteroid excretion is a relatively simple 
colorimetric procedure, requiring only about 
two hours. The test in its ordinary form does 
not distinguish between the biologically active 
testicular androgen and the less active adrenal 
androgen but, as indicated in table 7, finding 
of values of 12 mg. or more will generally 
permit one to rule out the presence of hypo- 
gonadism, whereas a result below 6 mg. strong- 
ly suggests hypogonadism. Subjecting the 
ketosteroids to chromatography on an alumi- 
num oxide column serves to make the analysis 
more specific;’ the testicular ketosteroids will 
be found predominantly in area 3, where they 
can be assayed quantitatively. The chroma- 
tographic method is simpler than biologic as- 
say by the capon’s comb method, but it is too 
time-consuming for use in practice. 

Urinary excretion of FSH—The third test 
also has considerable value, since a test result 
definitely above or below the normal range 
supports the diagnosis of hypogonadism. A 
high excretion of FSH (100 to 300 units or 
higher) is found in primary (testicular) hypo- 
gonadism and represents the pituitary’s re- 
sponse to the reduced androgen level in the 
body. In contrast, the absence of FSH in the 
urine or the finding of very low values indi- 
cates involutionary changes in the pituitary 
gland (pituitary or secondary hypogonadism ). 
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The FSH test is rather expensive to perform, 
since it is based on biologic assay in mice. An 
objection has been raised in that it does not 
measure the hormone in which one is inter- 
ested—-namely, the ICSH. This objection, 
however, does not seem too important from a 
practical point of view, since the secretion of 
the two gonadotropic hormones, ICSH and 
FSH, runs parallel in most cases. 

Of these three tests, only the FSH deter- 
mination permits a distinction between testic- 
ular and pituitary hypogonadism. To be quite 
precise, however, | should point out that testic- 
ular degeneration may exist in connection 
with a pituitary involutionary lesion. Such co- 
existence of a testicular lesion will not reflect 
itself in the FSH analysis when the pituitary 
is the site of involutionary changes, since the 
pituitary gland will have lost its ability to re- 
spond to the low androgen level with increased 
production of FSH. For this reason, the actual 
differential diagnosis which one can make in 
elderly men with hypogonadism is between 
testicular deficiency and pituitary defect with- 
out or with coexisting testicular involution 
(table 9). Differentiating between primary 
and secondary hypogonadism is of little prac- 
tical interest in middle-aged and old patients, 
however, since treatment in nearly all instances 
will consist of substitution therapy with tes- 
tosterone regardless of the pathogenesis. 

Treatment 

The principles of substitution therapy with 
testosterone are so well established that a de- 
tailed discussion is unnecessary. | usually em- 
ploy a dose of 10 to 25 mg. of testosterone 
propionate as an intramuscular injection two 
or three times weekly for four weeks. The dose 
is reduced to half this amount during the next 


TABLE 9 
DIFFERENTIAL DtacNnosis PossinLe THROUGH 
FSH ANALysIs 


Testicular degeneration 


Pituitary defect without or with coexisting testic- 
ular involution 
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month. Instead of testosterone propionate in- 
jections, one can give methyltestosterone, 10 
to 15 mg. daily by mouth, with about equally 
good results. 

Testosterone frequently affects the sexual 
impotence within a week, and it has been 
claimed that this quick response indicates that 
the effect is due to suggestion. I believe, how- 
ever, on the basis of Wainman and Shipoun- 
off’s® studies on castrated rats, that it may be 
explained to some extent by an action of the 
hormone on the perineal muscles, the ischio- 
cavernosus and bulbocavernosus, and that it is 
the improved tone and development of these 
muscles which make it possible for the pa- 
tients to carry through an intercourse. The ef- 
fect on the patient’s tiredness, lack of energy 
and mental depression usually is noticeable 
within one or two weeks, and a large number 
of patients also have increased muscular 
strength and physical endurance after a few 
weeks. 

One problem with regard to testosterone 
therapy of middle-aged and elderly men is the 
length of time one can continue treatment 
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without producing undesirable changes in the 
seminiferous tubules. Several investigators 
have shown that administering 25 mg. of tes- 
tosterone propionate three times weekly for 
three to six months may result in development 
of peritubular fibrosis in the testes. Although 
this fibrosis often regresses after cessation of 
testosterone therapy, it is recommended that 
to avoid this complication the dose be re- 
duced to about 15 mg. testosterone propionate 
or 15 to 25 mg. methyltestosterone weekly 
whenever one wishes to continue treatment 
longer than two months. 

The acid phosphatase concentration of the 
prostatic fluid increases in some cases during 
the course of testosterone therapy and remains 
low in others (figure 3). If a significant in- 
crease in phosphatase does not occur, one can 
conclude that the prostate is the site of de- 
generative changes. 

I believe a therapeutic trial with testosterone 
is indicated also in instances where laboratory 
tests show borderline values. A two week treat- 
ment with placebos should be given first, fol- 
lowed by the usual dose of testosterone. The 
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effect of the administration of testosterone in 
the presence of hypogonadism usually is so 
evident that significant support for the diag- 
nosis may be obtained in this way. 


Summary 


The current concept of the production of 
sex hormones in the male and of the biochemi- 
cal changes responsible for development of 
hypo-androgenism in middle-aged and elderly 
men is reviewed. Clinical symptoms of hypo- 
gonadism in this age group are presented, with 
attention called to the fact that symptoms on 
the whole are unspecific since similar symp- 
toms may be produced by senile changes in 
organs outside the endocrine system. 

Secondary sex characters usually regress 
only moderately as the result of declining an- 
drogen stimulation, and therefore it usually is 
necessary to depend on laboratory measure- 
ments of androgenic activity for diagnosis of 
hypogonadism in this age group. The three 
tests which in my experience have proved of 
practical value are the determination of the 
acid phosphatase concentration of the pros- 
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tatic fluid, the measurement of the 24 hour 
urinary excretion of neutral 17-ketosteroids, 
and the determination of the daily urinary 
excretion of follicle-stimulating hormone. 

Differential diagnosis between primary 
(testicular) and secondary (pituitary) hypo- 
gonadism is of little practical importance in 
middle-aged and elderly men, since treatment 
consists of substitution therapy with testoster- 
one preparations regardless of the pathogene- 
sis of the condition. 
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52. HOBBIES 


The strong recommendation of physicians to develop hobbies is not just 
| a bright idea but is sound medical treatment based upon statistical evidence. 
| Our studies showed that those persons who continued to work, even though 

they were past the usual age of retirement, were very likely to have many 
interests or hobbies. Also, the retired persons from our high socioeconomic 
group were very apt to occupy their time with planned activity. Both of 
these groups were relatively free of depressions and were quite different from 
those subjects requiring hospitalization because they were unable to adjust 
in the community. The people requiring hospitalization were almost devoid 
of any interests which could really satisfy their creative and recreational 
needs. For this reason, I believe the physician is responsible for making 
sure his patients who are approaching retirement or old age provide sources 


of entertainment and emotional rewards through planned creative and recre- 


ational activity. 


E. W. Busse, 7 


October 1956 


Treatment of nonhospitalized emotionally disturbed, 


elderly persons, Geriatrics, April 1956, pp. 173-174 
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ALEXANDER RUSH* 


From the patient’s 


point of view, chronic — 
diarrhea is a major af- 

fliction: from the clini- =» 
cian’s point of view, it 

is often a baffling prob- rt. 
lem. The reason lies in — 
the multiplicity of ~ 


causes of chronic diar- 
rhea. The following 
analysis is made with ALEXANDER RUSH 
a view toward simplify- 

ing the classification and the diagnostic ap- 
proach to this troublesome condition. An at- 
tempt will be made to answer the questions: 
What do we mean by chronic diarrhea? How 
often does it present a diagnostic problem? 
How can this problem be solved without over- 
looking important pathologic conditions? 


*Gastroenterologist to the Benjamin Franklin Clinic, Physician to the 


Pennsylvania Hospital, and Assistant Professor of Medicine, Univer- 


sity of Pennsylvania School of Medicine, Philadelphia, Pennsylvania. 
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The Chronic Diarrheas: 


Classification and Diagnosis 


University of Pennsylvania School of Medicine, Philadelphia 


Definition 


Unfortunately, chronic diarrhea is not a 
disease entity or even a syndrome. It is sim- 
ply a symptom no more specific than fever. 
Any definition of chronic diarrhea must ob- 
viously take into consideration the character 
of the stools as well as the frequency of pas- 
sage. Chronic diarrhea can be defined as the 
intermittent or continuous occurrence of fre- 
quent loose bowel movements. 


Incidence 


Records of 4,431 consecutive patients who 
were admitted to Benjamin Franklin Clinic of 
Pennsylvania Hospital were reviewed before 
200 cases of chronic diarrhea could be as- 
sembled. This number represents an incidence 
of 4.5 per cent among the patients examined in 
the clinic. It is extremely doubtful whether this 
incidence is applicable to the general popula- 
tion since most of the patients examined at 
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this clinic were referred because of unsolved 
diagnostic problems. Nevertheless, this figure 
should give one a general idea of how often 
this condition presents a significant problem 
in differential diagnosis. 


Classification 


To be of value to the clinician, any classi- 
fication of the diarrheas should be brief and 
at the same time present the various types 
of diarrhea in some sort of logical order. Many 
classifications,’ excellent from the point of 
view of completeness, have often lacked sim- 
plicity. Moreover, they have frequently failed 
to direct the clinician’s thinking toward the 
nature of the disturbed function of the gas- 
trointestinal tract. In an attempt to remedy 
this situation, I shall present a classification 
based on the primary functional disorder and 
accompanied by examples (table 1). 

It should be clearly evident that a sharp 
differentiation between the various categories 
is not possible. In fact, when one considers 
that one is dealing with a single organ possess- 
ing several functions, it is not surprising or 
illogical to find that if a primary defect of one 
function exists there are associated disturb- 
ances in other functions. In each category | 
have attempted to include what I consider to 
be the primary abnormality or defect. 


Diagnosis 


Because of the number and wide variety of 
causes, a systemic approach to the problem of 
chronic diarrhea becomes essential. A care- 
ful history, a complete physical examination. 
certain routine and special laboratory tests. 
sigmoidoscopy, and roentgenographic study 
of the gastrointestinal tract are minimal re- 
quirements for establishing a diagnosis. Time 
and space permit discussion of only the salient 
features of each of these examinations. 


History 


1. Age—Defects of secretion and absorp- 
tion may become apparent at any age. In early 
life, fibrocystic disease of the pancreas is en- 
countered, while, later in life, sprue and, tra- 
ditionally, diarrhea associated with achlorhy- 
dria are encountered. 
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TABLE 1 


CLASSIFICATION OF CHRONIC DIARRHEAS 





DEFECTS IN SECRETION 
l. Hy posecretion 
a. Gastric 
(1) Atrophic gastritis 
(2) Postgastrectomy 
b. Pancreatic 
(1) Cystic fibrosis 
(2) Chronic pancreatitis 
(3) Neoplasms 
2. Hypersecretion 
a. Small intestine 
(1) Sprue 
b. Large intestine 
(1) Irritable bowel 


DEFECTS IN ABSORPTION 
1. Hereditary constitutional defects 
a. Celiac disease 
b. Sprue 
2. Acquired reduction of intestinal surface 
a. Resection 
b. Fistula 
DISORDERS OF MOTILITY 
1. Hypomotility 
a. Chronic constipation 
2. Hypermotility 
a. Irritable bowel syndrome 
INTESTINAL DISEASES 
1. Bacterial infection 
a. Bacillary dysentery 
Parasitic infestation 
a. Amebic dysentery 
3. Nonspecific inflammation 


9 


a. Regional enteritis 
b. Ulcerative colitis 
1. Neoplastic infiltration 
a. Adenocarcinoma 
INTESTINAL INJURIES 
1. Chemical 
a. Mercurial drugs 
b. Laxatives 
2. Physical 
a. Irradiation proctosigmoiditis 
SYSTEMIC DISEASES 
1. Endocrine 
a. Hyperthyroidism 
b. Diabetes 
2. Allergic 
a. Gastrointestinal allergy 
3. Other diseases 
a. Cirrhosis 
b. Nephrosis 
c. Leukemia 





Disorders of motility increase in incidence 
with advancing age. Hypermotility associated 
with hypertonicity is by far the most common 
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disorder. The so-called irritable bowel syn- 
drome is the outstanding example and is en- 
countered with increasing frequency from age 
20 onward. Oddly enough, hypomotility may 
be directly related to chronic recurring diar- 
rhea. This condition is most often seen in eld- 
erly women who have been addicted to laxa- 
tives for years. In a number of these patients, 
atony develops. Recurring episodes of fre- 
quent, loose stools may be found to be associ- 
ated with a large fecal impaction. 

Intestinal diseases causing chronic diarrhea 
may be encountered at any age. Infants ap- 
pear to be peculiarly susceptible to bacterial 
infection. Parasitic infestation can occur at 
any age, but in this country it is most com- 
monly encountered during the age of greatest 
activity and travel. The nonspecific inflamma- 
tory diseases, regional enteritis and ulcerative 
colitis, usually appear in the second and third 
decades of life. 

Intestinal injuries by drugs or irradiation 
may be expected to be seen in the older pa- 
tient who is undergoing treatment for other 
conditions, 

Systemic disease may occur at any age. 
Gastrointestinal allergy may appear early in 
life, while, in general, other systemic diseases 
may be expected later in life. 

2. Sex—There is no correlation between 
sex and the causes of chronic diarrhea with 
the exception of celiac disease, which is more 
common in females, and carcinoma of the 
colon, which is twice as common in males. 
Irradiation proctosigmoiditis occurs almost 
exclusively in females who have received ir- 
radiation for pelvic cancer. 





3. Pain—Pain is present in approximate- 
ly one-half of the cases of defects of secretion 
and absorption. It consists of the lower ab- 
dominal crampy distress that is commonly 
seen in the irritable colon syndrome. 

Defects of motility, characterized by hypo- 
motility, are usually not accompanied by pain. 
In contrast, pain is a major symptom when 
hypermotility is associated with hypertonicity 
as seen in the irritable colon syndrome. The 
pain is characteristically crampy. It may mi- 
grate throughout the abdomen but is more 
commonly concentrated in the lower portions. 


It frequently comes on shortly after eating 
and is relieved by a bowel movement or the 
passage of flatus. It is characteristically made 
worse by the ingestion of irritating roughage 
and laxatives. 

Intestinal diseases, bacterial in origin, do 
not cause a characteristic type of pain. When 
present, the distress is crampy in nature, wide 
in abdominal distribution, and frequently is 
precipitated by the ingestion of food and 
drink. Pain associated with various helminths 
may at times be quite severe and crampy. The 
hatching of the ova of Strongyloides in the 
small intestine is associated with a catarrhal 
inflammation and a persistent diarrhea.” Pain 
associated with amebic disease varies in in- 
tensity and is colonic in distribution. The pain 
accompanying nonspecific regional enteritis is 
mild unless the disease has progressed to an 
obstructive stage. In the latter instance, the 
pain will be distinctly peristaltic. In the ma- 
jority of cases of nonspecific ulcerative coli- 
tis, the pain initially is mild but it later be- 
comes colicky and precedes a loose, bloody 
bowel movement. In more than half of the 
cases of neoplastic lesions of the right portion 
of the colon, crampy pain is referred to the 
epigastrium. In the absence of obstruction, 
pain is not a prominent feature of neoplastic 
lesions of the left portion of the colon. When 
pain is present, it may be colicky and initially 
may be relieved by a bowel movement. As the 
disease progresses, a bowel movement may 
aggravate the distress. 

Of the intestinal injuries, irradiation proc- 
tosigmoiditis may cause severe pain in the 
lower part of the back in addition to pain in 
the lower part of the abdomen and rectum. 

4. Tenesmus—Tenesmus occurs during the 
acute phases of inflammatory diseases of the 
intestine. Rectal tenesmus accompanied by 
frank bleeding is a common symptom of car- 
cinoma of the rectum and sigmoid. 

5. Time of bowel movements—Defects of 
motility, notably the irritable bowel syndrome, 
cause diarrhea which occurs mostly in the 
forenoon as well as directly after eating. Rare- 
ly are patients awakened during the night be- 
cause of diarrhea that is purely functional in 
origin. 


POSTGRADUATE MEDICINE 

















Intestinal diseases of bacterial, parasitic or 
inflammatory origin may be associated with 
loose bowel movements at any time of the day 
or night. In some instances, the patient’s rest 
may be seriously disturbed by the activity of 
the bowel. 

Of the systemic diseases, allergy presents a 
peculiar problem because the diarrhea may 
appear shortly after the ingestion of a specific 
food or hours later. It has been suggested that 
the delayed reaction is caused by protein-split 
products of digestion and time is required for 
such digestion to take place. 

6. Inciting causes—In defects of secretion 
as well as absorption, significant intolerance 
to particular types of foodstuffs such as ani- 
mal fats or excess starch may be noted. In 
defects of motility, the symptoms are charac- 
teristically exaggerated in response to stress 
of any kind, whether it be dietary, emotional, 
infectious or endocrine. Chronic diarrhea was 
found to be closely related to emotional stress 
in more than half of the patients studied for 
this condition at the Benjamin Franklin Clinic. 

In diseases of the intestine of bacterial or 
parasitic origin, a history of personal contact 
or travel into an area where the diseases are 
endemic may provide an important clue as to 
the cause. 


Physical Examination 


1. Nutrition—Nutrition seldom is affected 
in cases in which there is a defect in secretion 
of gastric juice; on the other hand, nutrition 
may be very poor in cases of pancreatic in- 
sufficiency. Undernutrition is an outstanding 
feature in cases in which there is a defect of 
absorption. Nutrition is rather good in most 
cases in which there is a defect of motility. 
In an occasional case of long-standing chronic 
diarrhea, the patient may present the picture 
of chronic malnutrition. In many cases of this 
type. causes other than diarrhea are respon- 
sible for the poor nutritional state. 

In diseases of the intestine caused by para- 
sites and not complicated by inadequate food 
supply, nutrition may be normal. In cases in 
which the food supply is deficient, e.g., in 
war prisoners, the combination of inadequate 
diet plus chronic diarrhea may result in a 
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severe degree of malnutrition. The nonspecific 
inflammatory diseases are frequently but not 
invariably associated with a poor nutritional 
state. This condition is particularly common 
in diseases involving the small intestine. Neo- 
plasm of the bowel does not result in under- 
nutrition until late in the course of the disease. 

2. Skin—In cases in which a defect in 
secretion of gastric juice is associated with 
diarrhea, anemia sufficient to cause pallor of 
the skin is extremely rare. Defects of absorp- 
tion frequently include poor assimilation of 
iron. Pallor in these conditions may be ex- 
treme. In cases in which defects of motility 
are not complicated by absorptive disturb- 
ances, the color of the skin is generally good. 

The outstanding characteristics of the skin 
in cases in which hypermotility is due to emo- 
tional causes are exaggerated sweating of the 
palms and alternate blushing and blanching 
of the skin of the face and neck. 

In cases in which diseases of the intestine 
are associated with chronic loss of blood due 
to parasites, inflammation or neoplasm, pallor 
may be marked. In chronic disease of the 
liver, such stigmata as spider nevi and icterus 
suggest the possibility that malnutrition and 
vitamin deficiency may be important factors 
in causing the diarrhea. 

3. Abdominal distention—Abdominal dis- 
tention caused by excess gas is a frequent 
finding in cases in which there is a defect of 
secretion and absorption, and it is particularly 
common in the malabsorption syndrome. It is 
frequently described by patients with defects 
of motility, but it rarely is of visible propor- 
tions. In most instances, the distention is due 
to aerophagia which is a manifestation of a 
disturbed emotional state. 

Diseases of the intestine due to parasitic 
infestation frequently are accompanied by ab- 
dominal distention. In uncomplicated, non- 
specific inflammatory disease. the reverse is 
true. In neoplastic disease, abdominal disten- 
tion is encountered late and may be due to 
ascites or intestinal obstruction. It also may 
occur in such systemic diseases as cirrhosis, 
congestive heart-failure and nephrosis, which 
are associated with ascites. In acute allergic 
episodes, gaseous distention which is accom- 
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panied by diarrhea may be marked. 

4. Abdominal tenderness—Abdominal ten- 
derness is characteristically absent in cases of 
uncomplicated defects of secretion and ab- 
sorption. In cases of defects of motility, as, 
for example, the irritable bowel syndrome, 
tenderness may be present over the course of 
the entire colon but is particularly character- 
istic over the sigmoid, which can be felt as a 
narrow cord. In many instances, tenderness is 
also elicited over the cecum. Palpation may 
be followed shortly by a gurgling sound and 
disappearance of the previously noted tender- 
ness. These characteristics are almost pathog- 
nomonic of the irritable colon syndrome. 

In bacterial diseases of the intestine, ab- 
dominal tenderness may be generalized, but it 
is frequently localized over the course of the 
colon. In certain cases of amebic disease, ten- 
derness may be confined to the cecal area. In 
regional enteritis, tenderness and an accom- 
panying mass may be found in the right lower 
quadrant of the abdomen. In ulcerative colitis. 
the tenderness may be surprisingly mild for 
the degree of the inflammatory reaction pres- 
ent. It may be noted over the course of the 
entire colon or confined to the left lower quad- 
rant. In cases of neoplasms, secondary ulcera- 
tion and inflammation may result in tender- 
ness localized over the lesion itself. However. 
in my experience, local abdominal tenderness 
has not been a characteristic or helpful sign 
of intestinal neoplasm. 

5. Abdominal mass—In cases of defects of 
secretion and absorption. an abnormal ab- 
dominal mass is not a common finding unless 
an advanced neoplasm of the stomach or pan- 
creas is present. An enlarged liver may sug- 
gest the presence of hepatic disease with sec- 
ondary malnutrition and malabsorption. In 
cases of defects of motility, especially if hypo- 
motility is marked, palpation may disclose 
phantom tumors* 
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which are due to the ac- 
cumulation of impacted feces and around 
which diarrheal stools may pass. Repeated ex- 
amination after thorough cleansing of the 
bowel by means of enemas will usually suffice 
to eliminate the phantom tumor. Occasionally. 
additional measures such as limitation of the 
diet to clear liquids may be necessary for two 
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or three days. When hypermotility is present 
in association with hypertonicity, as in the 
irritable bowel syndrome, the sigmoid colon 
is usually palpable as a firm, smooth, narrow 
cord. 

In diseases of the intestine due to bacterial 

infection, abdominal masses are unusual. In 
amebic colitis, the liver may be secondarily 
involved and palpable. In terminal ileitis. a 
firm mass is often palpable in the right lower 
quadrant and is a valuable sign. In uncom- 
plicated ulcerative colitis, usually no more 
than a palpable sigmoid colon is noted. In 
cases of neoplasm, the ability to palpate an 
abdominal mass will depend on the size and 
site of the lesion and on the presence or ab- 
sence of obstruction. 
In defects of se- 
cretion and absorption, varying degrees of 
peristaltic activity may be encountered with 
a tendency toward increased activity in the 
majority of cases. 


6. Abdominal peristalsis 


In defects of motility as typified by the ir- 
ritable bowel syndrome, periods of violent ac- 
tivity alternate with periods of quiescence. 
During the periods of intense activity, in- 
testinal noises may be grossly’ audible and 
may be a source of keen embarrassment to the 
patient. 

In diseases of the intestine. continuous hy- 
perperistalsis suggests organic obstruction. 


Laboratory Examinations 


1. Blood count—In defects of secretion. 
more particularly in gastric achlorhydria. the 
red cell count and the value for the hemo- 
globin usually are within the normal range.’ 
In 6 of 27 cases in which the presence of his- 
tamine achlorhydria was discovered at the 
Benjamin Franklin Clinic, the value for the 
hemoglobin was between 12 and 13 gm. per 
100 ec. of blood: in one case it was 10.7 gm.. 
and in the remaining 20 cases it was more 
than 13 gm. In six of nine cases of pernicious 
anemia, the value for the hemoglobin was less 
than 13 gm. 

In defects of absorption, the impairment 
may involve the assimilation of iron and re- 
sult in hypochromic anemia of significant 
proportions. Of unusual interest is sprue in 
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which anemia may be macrocytic in type. 

In defects of motility unrelated to a pri- 
mary defect in absorption, the blood count is 
characteristically normal. 

In diseases of the intestine due to bacterial 
infection, there is frequently a leukocytosis 
without any significant anemia. On the other 
hand, parasitic diseases of the intestine com- 
monly result in an anemia of varying propor- 
tions with or without an accompanying eosino- 
philia. In nonspecific enteritis, an anemia is 
present due to nutritional insufficiency rather 
than to blood loss. In ulcerative colitis, in 
which anemia also may be present, blood loss 
is an important factor. In neoplastic diseases 
of the bowel, anemia usually is present only 
as a late manifestation. 

In intestinal injury due to irradiation, a 
mild to moderate anemia is not unusual. 

Among the systemic diseases, gastrointesti- 
nal allergy is suggested by the presence of 
eosinophilia. In actual practice, a normal eo- 
sinophil count is the.rule rather than the 
exception. 

2. Stools—In defects of secretion of gastric 
juice stools are said to contain grossly visible 
quantities of raw, undigested foods. As stated 
before, 27 patients with histamine achlorhy- 
dria were observed at the Benjamin Franklin 
Clinic. Six complained of chronic diarrhea 
but examination of the stools revealed incom- 
plete digestion of food in only two patients. 
On the other hand, when definite deficiency 
in pancreatic enzymes occurs, striated meat 
fibers, excess neutral fat, and poorly digested 
starch granules are usually noted. A gross ab- 
normality in fat or protein digestion, when 
noted in a routine stool examination, warrants 
further study by means of quantitative deter- 
minations of fecal fat and nitrogen. To be of 
value the analysis must be carried out under 
standardized conditions with the patient ad- 
hering to a known weighed diet such as the 
Schmidt diet. Under normal conditions the 
fecal residue on the Schmidt diet contains up 
to 6 per cent fat and 8 per cent nitrogen. In 
steatorrhea due to pancreatic deficiency the 
fecal nitrogen excretion is characteristically in 
excess of the normal 3 gm. per 24 hours. 

In defects of absorption as seen in non- 
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tropical sprue, the stools characteristically are 
bulky, greasy and foul, and contain large 
quantities of fatty acids as well as neutral fat, 
excess nitrogen and starch. Calcium soaps 
may be present in sufficient quantity to result 
in lowering of the serum calcium levels. 

In defects of motility, the stools are usually 
loose, fragmented and accompanied by mucus. 
but may alternately be scanty, firm and nar- 
row. Digestion of vegetable matter is charac- 
teristically incomplete while the digestion of 
protein and fat is rarely affected except in 
cases of extreme hypermotility. 

In diseases of the intestine, chronic diar- 
rhea due to bacterial infection rarely results 
in bloody stools. Pus cells may be found on 
microscopic examination. Stool cultures are 
indicated when the patient is suspected of 
harboring an intestinal pathogen. In amebic 
colitis, the stools are intermittently loose and 
accompanied by blood and mucus. The op- 
portunity to examine freshly passed bloody 
mucus should not be missed as it is in this 
material that typical trophozoites are most 
likely to be seen. Particularly during periods 
when normal stools are being passed, a mini- 
mum of three consecutive stools including at 
least one following a saline purge should be 
examined by using a concentration technic for 
ova and parasites. The value of this examina- 
tion will depend in large measure on the skill 
and training of the examiner. 

Patients suffering from regional enteritis 
characteristically may pass three to four loose 
stools a day accompanied by some pus and 
mucus but no gross blood. In contrast, the 
stools of patients with ulcerative colitis are 
frequently watery, grossly bloody, and con- 
tain mucus and pus. Patients suffering from 
neoplastic conditions of the bowel may ex- 
hibit little or no change in the character of 
their stools. The frequent urge to move the 
bowels with the subsequent passage of only 
small amounts of bloodstained mucus is char- 
acteristic of lesions situated low in the colon. 
The persistence of a positive reaction for oc- 
cult blood in stools that otherwise appear 
normal requires a most careful search for an 
undisclosed source of bleeding that may well 
prove to be a neoplasm. 
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Of the intestinal injuries that might cause 
chronic diarrhea, one should consider that 
which sometimes follows the prolonged and 
injudicious use of certain antibiotics. The 
symptoms of enterocolitis that are encoun- 
tered are probably not due to direct action 
of the drug on the bowel but to secondary 
effects associated with a drastic change in the 
normal intestinal flora. Under these circum- 
stances, culture of the stool may be of great 
value in revealing the causative organism. 

3. Gastric analysis—Defects in the secre- 
tion of gastric acid can be determined by 
means of intubation and fractional analysis 
after appropriate stimulation, or by the meth- 
od of tubeless gastric analysis. It has long 
been thought that chronic diarrhea is often 
associated in some way with a lack of hydro- 
chloric acid in the gastric juice. There is con- 
siderable doubt as to the existence of a direct 
cause-and-effect relationship. A recent docu- 
mented study’ revealed that diarrhea was the 
primary symptom in only 13 of 64 cases of 
histamine achlorhydria. This figure indicates 
an incidence of chronic diarrhea of around 20 
per cent in patients with histamine achlor- 
hydria. While this incidence is probably con- 
siderably higher than that in the general popu- 
lation, it does not seem sufficiently high to 
conclude that achlorhydria is a major factor 
in the production of chronic diarrhea. 

In diseases of absorption such as celiac dis- 
ease, hypoacidity may be found but it is not 
the primary factor. 

4. Duodenal drainage—lIn diseases of se- 
cretion, especially those associated with a de- 
ficiency in the secretion of pancreatic en- 
zymes, duodenal drainage in conjunction with 
stimulation of the pancreas may be helpful. 
Unfortunately, such a combined study in- 
volves a special technic and is a tedious 
procedure for both patient and_ physician. 
Nevertheless, the study may be crucial in de- 
termining whether the primary defect respon- 
sible for the diarrhea lies in the pancreas or 
elsewhere. It is especially indicated when other 
studies such as stool examination and a glu- 
cose tolerance test point toward pancreatic 
insufficiency as a possible source of difficulty. 

In intestinal diseases, particularly parasitic 
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infestations involving the small intestine, e.g.. 
those due to Strongyloides, the recovery of 
the parasite in the duodenal aspirate may be 
the sole means of establishing the diagnosis 
since the results of stool examinations are fre- 
quently negative for these organisms.” 

5. Blood chemistry—In defects of secre- 
tion, that due to pancreatic insufficiency is 
accompanied by a high or diabetic type of 
glucose tolerance curve. 

In defects of absorption, as exemplified by 
the sprue syndrome, the glucose tolerance curve 
is characteristically low or flat. In severe cases, 
the serum calcium and serum protein may be 
lowered and the prothrombin time prolonged. 

Among the diseases of the intestine, those 
associated with severe inflammatory reactions 
and profuse exudation may be accompanied 
by profound changes in the concentration of 
electrolytes and protein in the serum. 

Among the systemic diseases that might 
cause diarrhea is overactivity of the thyroid 
gland. The presence of this condition can be 
confirmed by determining the basal metabolic 
rate or the uptake of radioactive iodine. 


Sigmoidoscopy 


In disorders of motility characterized by 
hypermotility, sigmoidoscopic examination is 
of value in revealing the presence of recently 
ingested food in the rectum. Undigested food 
particles in an otherwise normal stool sug- 
gest rapid passage through the intestinal tract. 
Particularly noteworthy is the observation 
that many patients with the irritable colon 
syndrome will experience a reproduction of 
their typical abdominal distress during the 
examination. 

In intestinal diseases involving the recto- 
sigmoid, sigmoidoscopy is of the greatest 
value. The characteristic lesions of the dys- 
enteries, ulcerative colitis and neoplasm can 
be directly visualized and in most instances 
easily identified. Biopsy will permit differen- 
tiation between benign and malignant growths. 
Cultures taken directly from a typical lesion 
facilitate the identification of pathogenic or- 
ganisms.” Of particular value in the recovery 
of the trophozoites of Endamoeba histolytica 
is the examination of fresh material aspirated 
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directly from the mucosa with the aid of a 
long glass tube attached to a suction bulb. 


Roentgenologic Examination 


In defects of secretion of gastric juice char- 
acterized by achlorhydria or hypochlorhydria, 
careful roentgenologic examination of the 
stomach is indicated because of the frequency 
with which malignancy is associated with low 
acid levels.° In defects of pancreatic secretion, 
careful roentgenologic study may disclose 
signs of pancreatic tumor, cyst or calcifica- 
tion, and suggest that the primary defect lies 
in a deficiency of pancreatic enzymes. 

Of the defects of absorption, perhaps the 
most striking example is sprue. In the major- 
ity of cases of this disease, the roentgenologic 
findings are characteristic and consist of dila- 
tation of the jejunum, segmentation of the 
barium column, coarsening of the folds, with 
evidence of hypersecretion and hypermotility.‘ 

In defects of motility, delayed or unusually 
rapid passage of barium through the intestinal 
tract can easily be determined. The majority 
of patients with this defect fall into the irrita- 
ble colon group. In these the typical roent- 
genologic signs include an increase in the 
number and depth of the haustrations of the 
colon accompanied by localized areas of 
spasm. Narrowing and loss of haustra of the 
left portion of the colon are also seen as well 
as unusual feathering of the marginal outlines 
associated with abnormal mucus secretion. 

In intestinal diseases, roentgenologic study 
is of the greatest value. In chronic amebic 
dysentery, ulcers and granulomatous changes 
beyond the reach of the sigmoidoscope can 
be identified. In the absence of a roentgen 
examination of the typical distortion of the 
mucosal pattern accompanied by segmental 
narrowing of the lumen which may involve 
single or multiple areas of the small bowel, the 
diagnosis of regional enteritis cannot be made. 

The roentgenologic study in ulcerative coli- 
tis may sometimes be misleading. When the 
typical shortening, narrowing and smoothing 
of the mucosal pattern or feathering of the 
marginal outlines are present, there is no prob- 
lem. Unfortunately, there are times when sig- 
moidoscopic examination will reveal unmis- 
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takable evidence of ulcerative colitis but the 
changes will not be sufficiently advanced to be 
reflected in the roentgenologic picture. Undue 
reliance must not be placed on a negative 
roentgenologic report. In the diagnosis of neo- 
plasm above the sigmoidoscopic level, the 
roentgenologic study is crucial. 

Among the systemic diseases, allergy should 
be mentioned. Cases of proved gastrointesti- 
nal allergy are not common. In such cases, 
there is no specific roentgenologic picture, al- 
though patterns of disordered motor function 
are frequently described. 


Allergy Studies 


Allergy studies are indicated in cases in 
which there appears to be no obvious cause 
for the diarrhea and/or in which there is a 
personal or family history of allergy. Skin 
testing with various foods is of value only in 
so far as it may identify a potentially allergic 
subject. Further testing with elimination diets 
coupled with detailed food diaries is required 
before a positive diagnosis of true gastroin- 
testinal allergy can be made. Prompt and dra- 
matic relief of abdominal pain and diarrhea 
by the hypodermic administration of a few 
minims of ADRENALIN® is strongly suggestive 
of an allergic factor. 


Psychiatric Evaluation 


Psychiatric evaluation by a trained con- 
sultant is seldom necessary for diagnosis. A 
history taken with care and understanding 
will reveal only too clearly sources of anxiety 
and tension that may play a part in most diar- 
rheas of functional origin. An important cor- 
ollary is that when no obvious emotional 
cause is uncovered every step should be taken 
to exclude the presence of organic disease. 


Principles of Management 


Successful treatment depends on ascertain- 
ing the primary cause and taking steps to 
eliminate it or at least to ameliorate its ef- 
fects. The chronic diarrheas associated with 
defects of secretion are often benefited by the 
replacement or substitution of substances lack- 
ing for proper digestion. Those associated 
with defects of absorption may be helped by 
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restricting the diet to those substances that 
are shown to be most easily utilized. Those 
diarrheas associated with disorders of motil- 
ity may be relieved by eliminating irritating 
roughage in the diet and replacing it with 
bland, bulk-producing preparations. 

The judicious use of antispasmodics and 
mild sedation may be a very helpful adjunct. 
It is most important to recognize that in the 
purely functional disorders no regimen can be 
expected to be completely effective under all 
circumstances. The diarrheas associated with 
specific diseases require specific treatment. 


Conclusions 


The chronic diarrheas represent a small 
but important fraction of medical practice. 
Because of the multiplicity of causes, a sys- 
tematic approach is essential to the proper 
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handling of this condition. Although the ma- 
jority of chronic diarrheas appear to be func- 
tional in origin, serious organic disease may 
be overlooked unless careful steps are taken 
to exclude this possibility. 
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53. ATTENUATION OF ALLERGY IN AGED 


It seems to be generally true that in individuals who have had allergies 
from early life, symptoms lessen in severity with age or, at times, disappear 


entirely, This may occur without specific treatment or general allergic man- 


agement. Loss of symptoms may come about because specific sensitivities 
tend to have limited duration and “wear out,” so to speak, although it 
sometimes takes many years for this to happen. However, while sensitivity 


to some substances disappears, hypersensitiveness to others may become 
manifest. There is also the possibility that sensitivity may take a new form 

that is, produce a new type of clinical reaction. A patient may cease 
having nasal allergy from a specific food but may find the same food now 
produces urticaria or gastrointestinal symptoms. 


The reason for this apparent attenuation of the allergic state is not clear. 


It may come because of certain physiochemical changes in the cells inci- 


dent to the aging process. A characteristic of the allergic response is its 


explosiveness, or vigorous action. Because of endogenous changes, the cells 


in the shock tissue of most aging persons lose the ability or do not have 
the vitality to support a vigorous immunochemical reaction. Yet the im- 


munology of the allergic state 


the fundamental physiochemical reactions 
which result in the clinical manifestations of allergy 


is said to be the same 


in the geriatric patient as in the young, only the threshold may be altered. 


Solomon Slepian and Jacob Reicher, Allergy in the geriatric patient, 
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Management of the 


Nephrotic Syndrome 


HARRY A. DEROW* 


Harvard Medical School, Boston 


The nephrotic syndrome is a clinical entity 
that is characterized by massive proteinuria. 
hypoalbuminemia and hypercholesterolemia, 
with or without edema. 


Occurrence 


The nephrotic syndrome occurs from early 
childhood to old age, and may be associated 
with a variety of renal and other disorders. 
Among them are “idiopathic”’ nephrotic 
syndrome or “nephrosis,” hemorrhagic glom- 
erulonephritis, diabetes mellitus, lupus ery- 
themaiosus, amyloidosis, bilateral renal vein 
thrombosis,’ ° constrictive pericarditis,* syphi- 
gold,’ bis- 


paramethadione,'*'” 
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lis® and sensitivity to mercury,’ 
muth,'' TRIDIONE®,'*"* 
poison oak'® and bee sting.’‘ A recurrent form 
of the nephrotic syndrome has also been de- 
scribed: urine, serum proteins and cholesterol 
are normal in the edema-free intervals.’* In a 


Assistant Clinical Professor of Medicine, Harvard Medical Schoel: 
Visiting Physician and Head, Nephritic Clinic, Beth Israel Hospital, 
Boston, Massachusetts 

Medical Service and Medical Department of Yamins Research Labora- 
tories, Beth Israel Hospital, and the Department of Medicine, Harvard 
Medical School 


October 1956 


general hospital in which there are many dia- 
betic patients, diabetes mellitus is the com- 
monest disease associated with the nephrotic 
syndrome. In children, however, the syndrome 
is usually “idiopathic” or associated with hem- 
orrhagic glomerulonephritis. 


Pathology 


A variety of renal pathologic changes has 
been found in those patients with the nephrotic 
syndrome who died or were subjected to renal 
biopsy during life."’** The underlying renal 
pathologic picture varies from patient to pa- 
tient according to the presence or absence of 
hematuria, hypertension and azotemia and 
also the nature of the diverse renal and sys- 
temic disorders already listed. In most cases. 
one of the following renal morphologic lesions 
will be found: diabetic glomerulosclerosis, 
membranous or lobular glomerulonephritis. 
glomerular amyloidosis, and bilateral renal 
vein thrombosis. If the nephrotic syndrome 
appears during the course of hemorrhagic 
elomerulonephritis, the lesions of membranous 
or lobular glomerulonephritis may develop on 
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a background of exudative, proliferative or 
necrotizing glomerular changes. Except in the 
instance of bilateral renal vein thrombosis, a 
diffuse, distinctive glomerular lesion usually 
is found. 

The tubular changes associated with the ne- 
phrotic syndrome are characterized by two 
striking findings in the epithelium of the 
proximal convoluted tubules: (1) an abun- 
dance of lipid, partially doubly refractile and 
(2) hyaline or colloid droplets or granules. 
Lipid is found in glomerular endothelial as 
well as in epithelial cells. The glomerular and 
tubular lesions found in the nephrotic syn- 
drome were beautifully illustrated and care- 
fully described by Allen.*’** 

Of fundamental importance in considering 
the pathology of the nephrotic syndrome is 
the question of which lesions may revert to 
normal, with consequent recovery from the 
nephrotic syndrome. It may well be that the 
milder forms of glomerular involvement in the 
absence of systemic disease are capable of re- 
gression to normal, while the more severe 
forms of glomerular involvement, with or with- 
out coexistent systemic disease, tend to pro- 
eress, with eventual obliteration of the in- 
volved glomeruli by collagen. 


Pathologic Physiology 


Edema—Regardless of the diversity of the 
glomerular lesions, massive proteinuria conse- 
quent to increased glomerular capillary per- 
meability to plasma proteins, particularly al- 
bumin, is the initial and fundamental process 
in a series of complex and poorly understood 
mechanisms that are responsible for the de- 
velopment of the edema of the nephrotic syn- 
drome.*” As a consequence of the proteinuria, 
decrease in the plasma protein level, especially 
of the albumin fraction, develops. There is a 
resultant reduction of the colloid osmotic pres- 
sure of the blood plasma. This lowered pres- 
sure is believed to be the essential cause of 
the edema, although other factors, including 
changes in glomerular filtration rate, exces- 
sive reabsorption and retention of sodium. 
chloride and water, increase in capillary per- 
meability due to generalized disease of the 
small blood vessels, the action of antidiuretic 
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substances and sodium-retaining corticoid 
(aldosterone) ,°"*" increased intrarenal pres- 
sure due to renal interstitial edema or to as- 
cites, and the autonomic nerve influences, un- 
doubtedly also play varying roles in causing 
and modifying the extent of the edema. 

It is difficult to accept the loss of protein 
in the urine as the sole cause of the hypo- 
proteinemia since in many cases of the ne- 
phrotic syndrome observed from the onset, 
the hypoproteinemia develops almost simul- 
taneously with the proteinuria, while others 
show return to normal values of the plasma 
proteins in spite of the continued massive pro- 
teinuria. Although deficient synthesis of plas- 
ma albumin has not been demonstrated, an 
increased rate of catabolism of plasma albu- 
min has been suggested as an important addi- 
tional mechanism in the development of hypo- 
albuminemia.~* In spite of the fact that there 
is a close correlation between the presence of 
edema and hypoalbuminemia, there are ex- 
ceptions: there may also be spontaneous and 
other forms of diuresis, with reduction and / or 
disappearance of the edema, without apprecia- 
ble change in the levels of the plasma proteins. 

Obviously, the pathogenesis of edema in 
the nephrotic syndrome is still obscure and its 
clarification must await further study. 

Hypercholesterolemia—The cause of the 
elevated levels of cholesterol in the blood is 
not known. Hypercholesterolemia is rarely ab- 
sent unless vomiting, diarrhea or undernutri- 
tion has existed for a long period. Thyroid 
function is normal in patients with the ne- 
phrotic syndrome. 

Urine—The urine contains massive quan- 
tities of protein. In addition, a variable 
amount of lipid is found owing to the leakage 
of lipids through permeable glomerular capil- 
laries and the desquamation of lipid-laden 
tubular epithelial cells. Such lipids—doubly 
refractile bodies appearing singly or in mass- 
es, or in casts or oval fat bodies—may be seen 
in the urinary sediment with the aid of a polar- 
izing microscope.”* After vigorous shaking of 
a tube of urine, a zone of white foam forms 
above the level of the urine and does not dis- 
appear rapidly. The combination of massive 
proteinuria and large numbers of doubly re- 
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fractile bodies in the urinary sediment is 
pathognomonic of the nephrotic syndrome, re- 
gardless of the nature of the underlying glo- 
merular morphologic picture. Hematuria of 
varying severity may be found. More severe 
degrees of hematuria are associated with ac- 
tive inflammatory or necrotizing glomerulitis. 

Renal function—Variations in renal func- 
tion are usually the consequences of the glo- 
merular pathologic changes. However, tests of 
renal function often yield normal results un- 
less extensive glomerular hyalinization de- 
velops with resultant permanent impairment 
of renal function and uremia. 

Blood pressure—The blood pressure is usu- 
ally normal in the idiopathic form of the ne- 
phrotic syndrome. However, hypertension may 
be found in association with hemorrhagic 
glomerulonephritis or diabetes mellitus. In 
those cases in which there is extensive glo- 
merular hyalinization with obliteration of the 
capillary loops, sustained hypertension may 
develop. Hypertensive retinal vascular changes 
and cardiac enlargement consequently appear. 
In rare instances, the syndrome of malignant 
hypertension may supervene during the course 
of the nephrotic syndrome. 

Cardiovascular phenomena*’—The relation 
between the nephrotic syndrome and cardio- 
vascular disorders is variable. In some _ in- 
stances the nephrotic syndrome is primary. 
and secondary hypertension may develop. On 
the other hand, the nephrotic syndrome may 
develop secondarily during the course of hem- 
orrhagic glomerulonephritis or systemic dis- 
orders associated with hypertension. In dif- 
fuse visceral diseases, such as amyloidosis and 
lupus erythematosus, the nephrotic syndrome 
and cardiac involvement may coexist. In dia- 
betes mellitus, the manifestations of the ne- 
phrotic syndrome and of hypertensive and 
arteriosclerotic heart disease may appear in 
succession. The prolonged elevation of the 
serum cholesterol which occurs in the ne- 
phrotic syndrome in young persons is believed 
to be one of the factors responsible for the 
development of coronary arteriosclerosis in 
that age group in which arteriosclerosis is 
relatively rare.*' I have observed myocardial 
infarction in young nephrotics. The nephrotic 
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syndrome may coexist with or simulate con- 
gestive heart-failure, especially in elderly pa- 
tients with or without diabetes mellitus. 


Clinical Considerations 


Diagnosis—The physician should always 
attempt to answer two questions pertaining to 
the diagnosis: (1) Does the patient have the 
nephrotic syndrome? and (2) what is the un- 
derlying renal or systemic disorder associated 
with the nephrotic syndrome? The diagnosis 
of the overt form of the nephrotic syndrome 
is usually a simple matter. When edema is the 
presenting complaint, unmistakable laboratory 
evidence of the nephrotic syndrome will be 
found. The urine examination will reveal mas- 
sive proteinuria and white foam after shak- 
ing; the sediment seen through the polarizing 
microscope will show doubly refractile and 
oval fat bodies. Hypoalbuminemia and hyper- 
cholesterolemia will also be found. 

In a few instances, edema is not the pre- 
senting complaint; in fact, the patient may 
never have had edema. The diagnosis of the 
nephrotic syndrome should be suspected when 
a routine urine examination reveals massive 
proteinuria and the characteristic urinary 
sediment. The latent form of the syndrome is 
diagnosed when hypoalbuminemia and hyper- 
cholesterolemia are found together with the 
characteristic urinary abnormalities, all in the 
absence of edema. 

It is essential to establish, if possible, the 
coexistence of a clinical renal or systemic dis- 
order in a patient with the nephrotic syn- 
drome. Careful history, physical examination 
and appropriate laboratory tests will establish 
the coexistence of hemorrhagic glomerulo- 
nephritis, diabetes mellitus, lupus erythema- 
tosus, amyloidosis, bilateral renal vein throm- 
bosis, constrictive pericarditis, syphilis and 
sensitivity to mercury, gold, bismuth, Tridione. 
paramethadione, poison oak and bee sting. 
The diagnosis of the “idiopathic” nephrotic 
syndrome, a disorder seen most commonly in 
children, is made by excluding the renal and 
systemic disorders named above. 

Hematuria of varying severity may be found 
in the nephrotic syndrome. Although milder 
degrees of hematuria may occur during the 
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course of the “idiopathic” nephrotic syn- 
drome, moderate or severe hematuria is seen 
in those cases associated with hemorrhagic 
glomerulonephritis and lupus erythematosus. 

Hypertension and transient, continuous or 
progressive azotemia may occur during the 
course of all varieties. In elderly diabetics, 
and some others, the nephrotic syndrome may 
coexist with renal insufficiency, congestive 
heart-failure and various forms of coronary 
insufhciency—angina pectoris, coronary fail- 
ure and myocardial infarction. 

Renal biopsy may be undertaken to estab- 
lish the nature of the morphologic picture. 

Differential diagnosis—Severe congestive 
heart-failure with massive proteinuria, cardiac 
and other forms of cirrhosis of the liver, idio- 
pathic hypoproteinemia,*” severe nutritional 
edema, and myxedema may present problems 
in the differential diagnosis of the nephrotic 
syndrome. If the fundamental laboratory evi- 
dence of the syndrome is kept in mind—mas- 
sive proteinuria, hypoalbuminemia and hyper- 
cholesterolemia—the differentiation of these 
disorders from the nephrotic syndrome is rare- 
ly difficult. 

Prognosis—The prognosis depends on the 
underlying renal or systemic disorder and the 
possibility of the reversal of the renal lesion 
as a result of spontaneous healing or of ther- 
apy. In general, children do better than adults, 
because the latter usually have coexisting sys- 
temic diseases. Patients now live longer with 
the nephrotic syndrome because bacterial in- 
fections such as erysipelas, peritonitis, pneu- 
monia and others, which formerly were com- 
mon causes of death, may be adequately treated 
with chemotherapeutic agents or antibiotics. 

In view of the variety of clinical disorders 
which may be associated with the nephrotic 
syndrome, it is of the utmost importance to 
recognize those cases which may be the conse- 
quences of constrictive pericarditis, syphilis, 
or sensitivity to Tridione, paramethadione, 
gold, mercury and bismuth. In these condi- 
tions the indicated treatment or withdrawal of 
the offending drug or heavy metal may result 
in recovery. It should be borne in mind that 
many patients with the nephrotic syndrome of 
unknown etiology and those with associated 
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acute hemorrhagic glomerulonephritis may 
also recover. 

Recovery, characterized by the disappear- 
ance of edema and proteinuria and the return 
to normal values of the plasma proteins and 
serum cholesterol, may occur in several varie- 
ties of the nephrotic syndrome. Although the 
disappearance of proteinuria may indicate re- 
covery, the nephrotic syndrome may recur 
after a period ranging from months to years. 
It appears necessary, therefore, to follow a 
patient who no longer exhibits proteinuria for 
a fairly long period before it is possible to 
speak of complete and permanent recovery. 
In some patients, recovery may be evidenced 
first by the development of postural protein- 
uria, which may later disappear. However, the 
nephrotic syndrome may recur after postural 
proteinuria has been present. 

The patients who do not recover may con- 
tinue to have exacerbations and remissions of 
the edema. This finally diminishes gradually 
and then disappears coincident with a de- 
crease in proteinuria, return to normal levels 
of the plasma proteins and serum cholesterol. 
and the development of impairment in renal 
function, hypertension and finally renal insuf- 
ficiency. Occasionally, the nephrotic syndrome 
may persist throughout the development of 
hypertension, renal insufficiency and uremia. 
In diabetes mellitus, the nephrotic syndrome 
may coexist with renal insufficiency, conges- 
tive heart-failure and the various forms of cor- 
onary insufficiency—angina pectoris, coronary 
failure and myocardial infarction. 

Of fundamental importance in prognosis is 
the fact that the outlook is generally poor in 
cases in which the nephrotic syndrome devel- 
ops during the course of diabetes mellitus. 
chronic hemorrhagic glomerulonephritis, amy- 
loidosis, lupus erythematosus, bilateral renal 
vein thrombosis and severe mercury poison- 
ing. Furthermore, in the idiopathic variety, 
persistent hematuria, azotemia and hyperten- 
sion are associated with a poor prognosis. 


Treatment 


In view of the variety of clinical disorders 
which may be associated with the nephrotic 
syndrome, it is essential to recognize those 
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cases which may be the consequences of con- 
strictive pericarditis, syphilis, or sensitivity to 
Tridione, paramethadione, gold and bismuth 
because the appropriate treatment or with- 
drawal of the offending drug or heavy metal 
may result in recovery. Such cases are dis- 
tinctly uncommon. 

More common are the cases of the idio- 
pathic variety and those associated with dia- 
betes mellitus, hemorrhagic glomerulonephri- 
tis, lupus erythematosus, bilateral renal vein 
thrombosis and amyloidosis. Recovery may 
occur in some cases associated with acute hem- 
orrhagic glomerulonephritis or of the idio- 
pathic variety. I have not seen recovery in 
cases associated with diabetes mellitus, chron- 
ic hemorrhagic glomerulonephritis, bilateral 
renal vein thrombosis, amyloidosis, lupus ery- 
thematosus and severe mercury poisoning. In 
the recoverable cases of the nephrotic syn- 
drome, it is questionable whether the course 
of the underlying kidney disease is fundamen- 
tally influenced by any method of therapy: 
in view of the tendency to spontaneous re- 
covery, it is indeed difficult to evaluate the 
effect of any treatment. 

In spite of the fact that specific treatment 
is not available at present, proper manage- 
ment is still of great importance.” ** 
disorder whose etiology is unknown, the treat- 
ment of the nephrotic syndrome is essentially 
symptomatic. The management includes gen- 
eral measures such as bed rest, regulation of 
diet and fluid intake, and the handling of spe- 
cific problems such as infections and edema. 


As in any 


Bed rest—Bed rest is indicated when the 
patient has massive edema and ascites or an 
infection. Sudden and dramatic diuresis may 
follow a period of bed rest of two or three 
weeks. Otherwise, the patient is permitted to 
be up and about, even though some edema 
may be present. If the patient is a child of 
school age, arrangements should be made for 
a home teacher so that he may continue with 
his school work during the period of moder- 
ate edema. Adults with minimal edema are 
permitted to carry on their usual activities. 

If the nephrotic syndrome is associated with 
acute hemorrhagic glomerulonephritis, bed 
rest is clearly indicated as long as hyperten- 
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sion and heart-failure persist, and until the uri- 
nary abnormalities have become stabilized.*” 

Hospitalization may be desirable for the 
treatment of severe infections and massive 
edema and for the necessary studies to enable 
the physician to evaluate the status of the 
patient. 

Diet and fluid intake—The sodium content 
of the diet should be kept low, at approxi- 
mately 1.0 to 1.5 gm. Only foods that contain 
minimal amounts of sodium are permitted, 
and these should be prepared and served with- 
out salt, soda or baking powder. Further restric- 
tion of the sodium intake is usually undesir- 
able. Moderate amounts of salt-free condiments 
may be used. Modification of the sodium in- 
take may be necessary if renal insufficiency 
or congestive heart-failure coexists with the 
nephrotic syndrome. The protein intake 
should be adequate, and a sufficient number 
of calories may be provided in carbohydrate 
and fat to maintain optimal nutrition. In dia- 
betic patients, carbohydrate restriction may 
be necessary. The diet should be supplemented 
by the daily administration of a potent multi- 
vitamin preparation. 

The restriction of fluids is unnecessary. 
Most patients lose their desire for fluid after 
the sodium intake has been limited. 

Infections—The prevention and prompt 
treatment of infections eliminate a major dan- 
ger to the patient with the nephrotic syn- 
drome. Viral infections may be accompanied 
or followed by exacerbation of edema. In rare 
instances, remission of the edema and even 
recovery may occur after a viral infection. 
However, it is wise to avoid, if possible, ex- 
posure to upper respiratory infections. Bac- 
terial infections, such as erysipelas, peritonitis, 
pneumonia and others, may be fatal in a ne- 
phrotic patient unless adequate antibacterial 
therapy is instituted as soon as these condi- 
tions develop. Remission of the edema and 
sometimes recovery may occur following such 
infections. Although the value of continuous 
prophylactic antibiotic therapy has not been 
established, | recommend such use of anti- 
biotics, especially in children. 

Edema—tIn considering the treatment of 
edema, the physician should be aware of the 
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possibility of spontaneous diuresis, with or 
without relation to infections, that may occur 
particularly in the recoverable forms of the 
nephrotic syndrome. However, in the presence 
of severe and symptomatic ascites, abdominal 
paracentesis not only may result in consider- 
able relief but sometimes may be followed by 
profuse diuresis. Mercurial diuretics occasion- 
ally are effective. Temporary diuresis may oc- 
cur following the intravenous administration 
of salt-free albumin or dextran. Large doses 
of urea, if tolerated, may be helpful in con- 
trolling edema. 

Cation exchange resin therapy may be ef- 
fective in some patients in inducing diuresis 
and maintaining them free of detectable 
edema.” However, electrolyte depletions of 
severe degree and gastrointestinal complaints 
may develop during such therapy.” 

Nitrogen mustard may be used in the more 
resistant cases. It is questionable whether the 
results justify such drastic therapy.” 

Malarial therapy with Plasmodium vivax 
has been found to be effective in some patients 
not only in inducing diuresis but also in effect- 
ing recovery.” * 

At present, ACTH and cortisone are the 
agents of choice in the treatment of the edema 
of the nephrotic syndrome because of their 
effectiveness in inducing diuresis, especially in 
the idiopathic form of the disorder.**:**:**:** 
In such cases, use of the steroids has been as- 
sociated with certain changes in the patho- 
logic physiologic manifestations that tend to- 
ward improvement, i.e., increases in serum 
albumin and decreases in proteinuria, hyper- 
cholesterolemia and excessive potassium ex- 
cretion. However, it is not known whether the 
fundamental disease process is beneficially in- 
fluenced or whether the final outcome of the 
disease is favorably affected by such therapy. 

In systemic disorders such as diabetes mel- 
litus and lupus erythematosus associated with 
the nephrotic syndrome, hormone therapy may 
induce diuresis, but dangerous complications 
may frequently preclude the continued use of 
such treatment. Also, the systemic disease it- 
self may be worsened by such therapy. 

Steroid therapy should not be used in the 
presence of active infection, chronic renal in- 
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sufficiency, congestive heart-failure and severe 
hypertension. 

Before undertaking the use of steroids, the 
physician not only should be aware of the 
complications of such therapy but also should 
institute measures to prevent them, if possible, 
and be ready to discontinue the hormones if 
the life of the patient is threatened. The mask- 
ing of infections and the development of dan- 
gerous electrolyte derangements and of severe 
and sustained hypertension constitute the im- 
portant hazards. Throughout the course of 
hormone treatment, suitable dosage of anti- 
biotics and potassium should be given, and 
blood pressure, blood electrolyte and other in- 
dicated blood chemical examinations should 
be carried out frequently. 

The present plan of therapy with the ste- 
roids consists of administering ACTH in doses 
of 25 mg. intramuscularly every six hours for 
10 to 14 days, or cortisone in doses of 50 mg. 
by mouth every six hours for 10 to 14 days. 
In the idiopathic form of the nephrotic syn- 
drome, diuresis is induced in about three- 
fourths of the trials. If the initial course has 
been unsatisfactory, a second course may be 
given after five to seven days. Occasionally, 
diuresis is brought on only following a second 
or even a third course. On the other hand, 
diuresis may be induced during or after each 
of a series of courses of steroid therapy. 

Prolonged intermittent or continuous ste- 
roid treatment has been carried out in patients 
with the idiopathic form of the nephrotic syn- 
drome because of the possibility that it might 
favorably influence the basic disease and for 
5.46 Even 
if such therapy does not produce cure, sig- 
nificant prolongation of life may be accom- 
plished. In those patients who do recover, it 
is difficult to differentiate the effects of the 
steroid therapy from the natural course of the 
disorder. 


the management of resistant edema. 


Emotional Aspects 


Much has been written concerning the emo- 
tional aspects of chronic illness and their 
manifestations in the patient and his family 
as well as in the physician responsible for the 
patient’s care. The nephrotic syndrome is a 
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chronic illness but there are special problems 
that pertain to this disorder which are unique 
and often produce anxiety in the patient and 
his family and worry in the physician. 

To the patient and his family, edema is the 
illness that imposes certain restrictions and re- 
quires repeated hospitalization for tests and 
treatment. Edema-consciousness develops soon 
after the diagnosis of the nephrotic syndrome 
is made. The patient and his family quickly 
become aware of the relations among the fluc- 
tuations of edema, weight and urinary output. 
The exacerbations and remissions of edema 
represent worsening and improvement of the 
disorder, and such variations may be associ- 
ated with waxing or waning of anxiety. If the 
patient becomes free of edema, it may be diffi- 
cult to obtain his cooperation for the neces- 
sary studies to establish whether recovery, 
latency, minimal constant proteinuria or pos- 
tural proteinuria has developed. The patient 
who has not recovered shares with his family 
the constant fear of recurrence of the edema. 

Sodium restriction may create eating prob- 
lems, especially in children. The sodium re- 
striction may create anxieties in the parents 
because similar restrictions may have been 


recommended for members of their families 
because of serious hypertensive or cardiac 
disorders. 

The need to prevent infections imposes on 
the patient the necessity of restricting his con- 
tacts and of careful scrutiny of those who see 
him. As a result, he and his family may be- 
come abnormally infection-conscious and ev- 
ery sniffle may represent impending disaster. 

As for the physician, unless he is familiar 
with the vagaries of the nephrotic syndrome, 
he may be subjected to worry as a result of 
his own ignorance and also by the need to 
relieve the anxieties of the patient or his fam- 
ily imposed by the disorder and its therapy. 
It is therefore essential that the physician feel 
secure in his knowledge of the nephrotic syn- 
drome. He should be prepared to tell the pa- 
tient or his family what is and what is not 
known about the disorder, i.e., cause, dura- 
tion, recovery, recurrences, final outcome, 
treatment, and so on, in order to avoid such 
anxiety as uncertainty may produce. Success- 
ful management of emotional disorders in the 
nephrotic syndrome is indeed complex, taxing 
the resourcefulness and understanding of the 
physician. 
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The Clinical Diagnosis of 


Histoplasmosis 


MICHAEL L. FURCOLOW* 


University of Kansas Medical Center, Kansas City 


Er is readily apparent 
that there are no easily 
differentiated clinical 
symptoms of histoplas- 
mosis, which epidemio- 
logic evidence indicates 
affects millions of peo- 
ple, or this infection 
would long ago have 





been recognized and 
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identified. Reference to 
the two most closely 
comparable granuloma- 
tous diseases, tuberculosis and coccidioidomy- 
cosis, readily supports this difficulty in the 
differential diagnosis of the mild or primary 
type of the infection, which is the type en- 
countered in by far the greatest percentage of 
cases. The frequency of clinical symptoms ac- 
companying infection with Coccidioides has 
been studied by Smith and his associates' 
among army personnel stationed in the San 
Joaquin valley. Even among this population 
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with its readily available medical care, it was 
found that in 76 per cent of the cases the in- 
fection was asymptomatic or of such a mild 
nature as to go unrecognized. No comparable 
study of primary infection in cases of histo- 
plasmosis or tuberculosis has been reported. 
One must then approach this problem by 
recognizing that no pathognomonic clinical 
signs can be expected. The primary infection 
appears to have a spectrum varying from 
asymptomatic through mild, moderate to se- 
vere infection. Cases of so-called secondary in- 
fection or relapses will be discussed separately. 
Under present circumstances, it is probable 
that almost all of the mild and a large propor- 
tion of the severe infections are not recog- 
the mortal- 
ity rate of more than 50 per’cent in reported 


nized. This probably accounts, 


” 


cases of culturally proved histoplasmosis.” ° 
Difficulties and uncertainties in assessing 
the frequency and importance of a disease 
such as histoplasmosis, in which the concepts 
are changing so rapidly, are perhaps best illus- 
trated by a recent report in which I stressed 
the importance of chronic cavitary histoplas- 


mosis in a tuberculosis sanatorium.” Although 
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this disease once was thought to be very rare. 
and although only 15 cases have been reported 
in the literature, it has been found to be a 
problem of great importance in tuberculosis 
sanatoriums.’ '’ Indeed, in one sanatorium of 
about 550 beds, it was found that active histo- 
plasmosis probably accounted for between 5 
and 10 per cent of the patients.® Actually, in 
2.4 per cent of the patients, the presence of 
the disease was proved by culture or by path- 
ologic demonstration of the Histoplasma cap- 
sulatum, and, in an additional 4.8 per cent, 
it was proved by serologic tests. The latter 
group of patients were classified as probably 
having an active form of the disease. 

In this one sanatorium alone, a three year 
study has disclosed 20 patients who had chron- 
ic cavitary histoplasmosis in addition to 90 
patients in whom the serologic tests were posi- 


tive and who were classified as probably hav- 
ing histoplasmosis. It is immediately evident 
that if this incidence of between 5 and 10 per 
cent should be representative of the incidence 
of the disease in sanatoriums in areas where 
sensitivity to skin tests is high, cavitary his- 
toplasmosis would be of tremendous impor- 
tance and perhaps would account for as many 
as 1200 cases of active disease in sanatoriums 
in the high sensitivity area alone. In classify- 
ing the disease, one is thus subject to many 
difficulties owing to ignorance of the true prev- 
alence of the disease. 

Several attempts have been made to classify 
histoplasmosis clinically. The earlier attempts 
were made by Kunstadter, Whitcomb and Mil- 
zer,'' Christie,'~ and Beadenkopf and Loosli.'* 
More recently, Schwartz'* made a clinical dif- 
ferentiation of pulmonary histoplasmosis but 


TABLE 1 


CHARACTERISTICS OF CLINICAL TYPES OF 


PuLMonary HistopLasMosis 





CLINICAL TYPE SYMPTOMS 


None 


Asymptomatic 


Mild 


Malaise and fever 


Malaise, fever and 
Moderately severe : 
; cough 


TEMPERATURE 


| p to 100 


| p to 104° or 105° 


CHEST ROENTGENOGRAMS AGE 


| Lesions probably are 
| present in at least 
one-third of cases 


Any age 


Lesions are present in 
| at least one-third of 
| cases. Two-thirds of 
or 101° | lesions are nodular, one- 
| fourth are pneumonic 
| and one-tenth involve 
| lymph nodes 


Any age 


Atypical pneumonia Any age 


Young adults, 





Acute epidemic 


Fever, malaise, chest 


pain and cough 


Spiking temperature, 
| hepatomegaly, 


splenomegaly and 
diarrhea 


Cough, sputum, 
malaise and fever 


Up to 106° 


Up to 106° 


Mild, up to 100° 
or 101° 


Disseminated pneu- 


| monitis in both lungs 


May be negative 


| Fibrosis; cavitation 


(usually apical) ; 
calcified lesions 
observed frequently 


workmen and 
soldiers 


| The disease is 


especially common 
in very young 

and very old 
persons with 
other diseases 


Mostly over 50 
years 





Severe | Acute progressive 
Chronic progressive 
(cavitary) 

350 


POSTGRADUATE MEDICINE 


he did not discuss the disease as a whole. Early 
in 1955. Loosli’® and Peterson and Christie’ 
described the disease in general among adults 
and children, attempting to classify it clinical- 
ly. In March 1955, Smith"’ presented a table 
classifying the disease but did not include a 
clinical description of the various types. 

After 10 years of experience with histoplas- 
mosis, | am convinced that certain clear-cut 
clinical pictures are emerging and that it is of 
great importance to clarify these in terms of 
frequency, diagnosis and prognosis. The clini- 
cal spectrum of the disease as it is presently 
emerging can perhaps best be illustrated by 
table 1. The different clinical types of the dis- 
ease will be described in detail. The disease 
varies from the severe, progressive, often fatal 
type to the moderately severe, mild and asymp- 
tomatic types. 


Severe Histoplasmosis 


In cases of this type of the disease, the pa- 
tients are very ill. Serologic tests are positive, 
and skin tests often are positive, although they 
may be negative in cases in which the patients 
are critically ill. This type of the disease is 
divided into three subgroups. 

Chronic progressive type (reinfection or 
cavitary)—This type tends to occur among 
older persons. It is characterized by a pro- 
longed course, and it often lasts for years. The 
symptoms include cough, sputum, which some- 
times is bloody, and malaise and loss of weight. 
The disease usually terminates fatally, although 
it may progress slowly and be characterized 
by repeated attacks and relative intermissions. 
The lungs usually are the site of chronic pro- 
gressive changes and cavitation. Examination 


TABLE 1 (Continued) 


CHARACTERISTICS OF CLINICAL TYPES OF PULMONARY HisTOPLASMOSIS 





FREQUENCY DURATION RELAPSES 


Probably frequent | 1 to 4 days ? 


Common in 
acute phase; 
may occur 
later 


Probably frequent | 5 to 15 days 


Fairly frequent Up to 8 months | May occur 


Unknown; diag- 
nosis often made 
at autopsy 


1 to 6 weeks Usually fatal 


Incidence may be 
as high as 10 per 


-t- 


I+ 


RESULTS OF LABORATORY TESTS 


~ - PROGNOSIS 
Skin Test | Serologic Test Culture 
? ? Good 
| 
| 
| 
= ? Good 
| 
Probably posi- | 
: . | Good 
+ tive early 
sas Good; almost never 
Positive early : 
+ : fatal 
+ + Almost always fatal 
Poor; eventually 
ss + 


: . 1 to 10 years Jsuz 
cent in tuberculosis to 10 years Usual 


sanatoriums 


fatal 





October 1956 


351 


Line ow 


us 3s 








of the sputum and cultures usually will dis- 
close H. capsulatum. The disease resembles 
chronic tuberculosis in every way. As men- 
tioned previously, preliminary studies have 
revealed that as many as 1200 cases of active 
histoplasmosis may be found in tuberculosis 
sanatoriums in an area of high histoplasmin 
sensitivity. It is obvious that further studies of 
the prevalence of this type of the disease are 
both desirable and necessary, since it is so 
readily confused with chronic pulmonary tu- 
berculosis. This confusion is readily evident 
by reference to figures 1 to 6 inclusive, which 
show roentgenograms made in six cases of 
proved histoplasmosis. These six cases will be 
reported briefly. 

Case 1—The patient was a 31 year old 
white man whose illness began in October 
1953 with chills, fever, a productive cough 
and weakness. He had lost 22 pounds. Roent- 
genographic examination of the chest revealed 
pulmonary infiltrations, and he was sent to a 
tuberculosis sanatorium. 

Examination of the sputum did not disclose 
any acid-fast bacilli on 19 occasions between 
November 1953 and January 1954. Tubercu- 
lin and histoplasmin tests were positive, but 
the blastomycin and coccidioidin tests were 
negative. On two occasions, a culture of the 
gastric contents was negative for acid-fast 
bacilli. On January 11, 1954, and on a num- 








FIGURE 1 (case 1). Bilateral cavities in the upper lobes. 
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FIGURE 2 (case 2). Multiple cavities and fibrosis of right 
upper lobe. Note hilar and peripheral calcification. 


ber of subsequent occasions, examination of 
the sputum disclosed H. capsulatum. In Janu- 
ary 1954 and subsequently, complement fixa- 
tion tests for histoplasmosis were positive. 
Roentgenographic examination of the chest 
revealed bilateral apical infiltration and bi- 
lateral cavitation (figure 1). Observation for 
one year has not shown any significant change. 

Case 2—A 58 year old white woman was 
admitted to a tuberculosis sanatorium in Feb- 
ruary 1953 because of a feeling of fatigue, loss 
of weight, and an increasing productive cough 
which had followed an attack of virus pneu- 
monia which had occurred 13 months previ- 
ously. She had been expectorating a consider- 
able amount of sputum, which occasionally 
had been streaked with blood and often had 
been purulent. In January, her symptoms had 
increased. Nausea and vomiting had devel- 
oped, and pain had occurred in the left upper 
quadrant of the abdomen. 

Roentgenographic examination of the chest 
revealed pulmonary cavitation, infiltration in 
the right upper lobe and calcification in the 
hilar areas (figure 2). There also was evidence 
of old pleurisy at the base of the right lung. 
Microscopic examination of the sputum did 
not reveal any acid-fast bacilli on 19 occa- 
sions, and a culture was negative on two occa- 
sions. Examination of a bronchial smear also 
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FIGURE 3 (case 3). Most of the left lung occupied by 
cavities. Small infiltration in right first interspace. Note 
calcified lesions in right lung. 


did not disclose any acid-fast bacilli. A histo- 
plasmin skin test was positive, but the tuber- 
culin, blastomycin and coccidioidin tests were 
negative. On several occasions, examination of 
the sputum disclosed H. capsulatum. Comple- 
ment fixation tests for histoplasmosis were 
positive. 

Because of an increase of the pulmonary 
disease, the right lung was removed on Sep- 
tember 25, 1953. Cultures of the excised lung 
were positive for H. capsulatum. The patient 
has improved steadily since the operation, and 
she gradually has gained 15 pounds. Roent- 
genographic examination of the chest has not 
shown any evidence of extension of the dis- 
ease. Serologic tests for histoplasmosis con- 
tinue to be positive. 

Case 3—A 60 year old white man was ad- 
mitted to a sanatorium in December 1953 be- 
cause of massive hemoptysis. There was a 
three year history of weakness, easy fatigue. 
coughing and expectoration of sputum. Roent- 
genographic examination revealed infiltration 
at the site of the first intercostal space on the 
right side and cavities in the entire upper part 
of the left lung (figure 3). A large cystlike 
cavity occupied the apex. 

A histoplasmin skin test was positive, but 
a tuberculin test was negative. Cultures for H. 
capsulatum were positive on at least two oc- 
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casions. Serologic tests for histoplasmosis were 
positive. 

The patient first was admitted to a hospital in 
January 1950. At that time, roentgenographic 
examination of the chest disclosed infiltration 
and cavitation. Since that time, similar ex- 
amination has shown some progression in 
these changes. The patient has been under 
observation for a total of 54 months. Examina- 
tion of smears of the sputum did not reveal 
any acid-fast bacilli on 12 occasions, and two 
cultures were negative. 

Case 4—A 61 year old white man first was 
admitted to the hospital in February 1951 be- 
cause of loss of weight, tiredness, and chest 
pain of 15 months’ duration. In December 
1950, x-ray examination disclosed bilateral pul- 
monary infiltration with cavitation and cal- 
cification in the left hilus (figure 4). Examina- 
tion of the sputum did not reveal any acid-fast 
bacilli on 10 occasions, and three cultures 
were negative. Tuberculin and histoplasmin 
skin tests were positive, but the blastomycin 
and coccidioidin tests were negative. Examina- 
tion of bronchial smears did not disclose any 
abnormality. Serologic tests for histoplasmosis 
were negative, but sputum cultures were posi- 
tive for H. capsulatum. 





FIGURE 4 (case 4). Bilateral apical infiltration and cavita- 
tion. Note calcifications in left hilus. 
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After the patient had been in the hospital 
for two months, he left against the advice of 
his physician. He refused to return, but he re- 
cently consulted his physician because he was 
feeling ill and was losing weight and appetite. 
In 1954, roentgenographic examination re- 
vealed considerable extension of the disease in 
the left lung and some apparent contraction of 
the right lung. There still appeared to be cavi- 
ties in the left lung. The results of recent sero- 
logic tests for histoplasmosis were doubtful. 

Case 5—A 56 year old white man was first 
seen in December 1948, and was referred to 
a sanatorium because routine roentgenoscopy 
revealed pulmonary disease. He had had pro- 
gressive dyspnea since 1945. At the time of 
his first admission to the hospital, roentgeno- 
graphic examination revealed bilateral apical 
infiltration and calcification in several areas 
throughout the lung fields. 

In 1953, his condition became considerably 
worse following the cutting of silage in an 
open field. His symptoms included chills, fever. 
weakness, loss of weight and a productive 
cough. Histoplasmin and tuberculin skin tests 
were positive, but the blastomycin and coc- 
cidioidin tests were negative. Examination of 
sputum smears did not disclose any acid-fast 
bacilli on 24 occasions, and seven cultures 
were negative. Complement fixation tests for 
histoplasmosis were strongly positive. In De- 
cember 1953, H. capsulatum was isolated from 
the sputum. Cultures of the sputum were posi- 
tive on four occasions. Roentgenographic ex- 
amination revealed bilateral apical infiltration 
and cavitation of the left upper lobe (figure 5). 

On August 13, 1954, pneumonolysis was 
performed preparatory to lobectomy on the 
left side. However, lobectomy was not per- 
formed owing to the extensive disease that was 
found when pneumonolysis was performed. 
The patient was returned to the ward in poor 
condition. Three days later, he died of post- 
operative shock. Autopsy revealed chronic 
granulomatous pneumonitis and postoperative 
hemorrhagic enterocolitis. It did not reveal 
any evidence of tuberculosis. 

Case 6—A 59 year old white man was ad- 
mitted to the hospital in October 1953, be- 
cause of chills and fever of approximately 10 


354 





days’ duration. He had lost about 30 pounds. 
A tuberculin test was negative, but a histo- 
plasmin test was positive. A complement fixa- 
tion test for histoplasmosis also was positive. 

Roentgenographic examination revealed 
marked infiltration and cavitation in the upper 
lobe of the right lung (figure 6). Cultures for 
H. capsulatum were positive in December 1953 
and at least on three occasions in May 1954. 
Examination of sputum smears did not dis- 
close any acid-fast bacilli, and cultures for 
these bacilli were negative. Observation for 1] 
months has not shown any significant change 
in the roentgenographic findings. 

Although this type of the disease is chronic 
and progressive, dissemination usually does 
not occur except in the terminal stage. This 
type of the disease has been described in the 
literature.*:*:* It appears likely that many more 
instances of the disease would be found if 
search were made in tuberculosis sanatoriums 
and in homes for chronically ill persons. Since 
serologic tests and cultures are uniformly posi- 


tive, the diagnosis is relatively simple once 
suspicion of the presence of the disease has 
been aroused. Histoplasmin skin tests usually 
are positive. 





FIGURE 5 (case 5). Marked infiltration and cavitation of 
the left upper lung field with questionable infiltration in 
right second interspace. Note calcified lesions in both 
lungs. 
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FIGURE 6 (case 6). Infiltration extending from the right 
apex to the third rib with cavitation. 


Acute progressive type—this type of the 
disease is characterized by a short course. It 
usually does not last more than six weeks, and 
it usually is fatal. Physical and roentgeno- 
graphic examination frequently does not re- 
veal any pulmonary involvement. The disease 
often occurs in very young and very old per- 
sons, and in persons who have some other 
disease such as carcinoma, leukemia or tu- 
berculosis. It is characterized by fever and 
enlargement of the liver and spleen. Dissemi- 
nation to all organs of the body occurs early 
in the course of the disease. 

This type of the disease frequently is de- 
scribed in the literature. Christie and his as- 
sociates' have emphasized the frequency of 
gastrointestinal involvement in cases in which 
the disease occurs in children. In such cases, 
the symptoms consist of diarrhea and emacia- 
tion accompanied by enlargement of the liver 
and spleen. In cases in which the patients are 
adults, the symptoms may be largely pulmo- 
nary, and may also consist of cough, dyspnea 
and malaise, accompanied by hepatospleno- 
megaly. In older persons, the first sign may be 
a localized ulcer of the mucous membrane of 
the mouth, throat or larynx. 

The disease has the characteristics of an 
overwhelming septicemia with a rapidly down- 
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hill course. Cultures of the blood and bone 
marrow are uniformly positive unless the pa- 
tient is critically ill. 1. capsulatum frequently 
can be seen in smears of bone marrow. At 
necropsy, cultures of most of the organs will 
reveal this fungus, which also can be demon- 
strated in tissue sections. 

Acute epidemic type—This type is not pro- 
gressive. It usually is associated with severe 
illness and disseminated pneumonitis which 
can be seen in the pulmonary roentgenogram. 
Recovery is the rule. The symptoms include 
fever, prostration, malaise and occasional pain 
in the chest. The patients usually do not have 
symptoms referable to the lungs. The illness 
may last from one week to eight months, but 
is rarely fatal. The extent of pulmonary in- 
volvement, as revealed by roentgenographic 
examination, often comes as a surprise to the 
physician because of the absence of physical 
findings. Another characteristic of this type of 
the disease is that roentgenograms made dur- 
ing the second or third week of the illness 
frequently reveal more involvement than those 
made during the first week. With healing of 
the pulmonary lesions, miliary calcification 
usually develops. 

This type of histoplasmosis characteristical- 
ly occurs in epidemics associated with a point 
and it often affects families. The 
infectious agent appears to be airborne, as 
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source, ' 


was shown on two occasions by the isolation 
of H. capsulatum from the air at the point 
sources of epidemics.*” The organism also has 
been isolated from the soil or debris at the 
point sources of 17 of 30 such epidemics.”' 

Epidemics of histoplasmosis occur among 
adults who have not been infected previously. 
Thus, they most frequently occur in areas in 
which histoplasmin sensitivity is low or among 
military personnel from such areas who are 
serving in areas of high histoplasmin sensi- 
tivity. The characteristic roentgenographic ap- 
pearance during the acute stage and after 
healing is shown in figures 7 to 10 inclusive. 
The roentgenograms shown in these figures 
were made in two cases (cases 7 and 8) which 
were observed in two epidemics among mili- 
tary personnel. 

Case 7—The patient was a 29 year old sol- 
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FIGURE 7 (case 7). Diffuse miliary pneumonitis of both 
lung fields with bilateral perihilar infiltration, more 
marked on the right. 


dier who had lived in New York or New Jersey 
for 24 years. He spent one year at Camp 
Crowder. While he was at this camp in 1943, 
he had an illness which was characterized by 
shortness of breath, fever and weakness, and 
he was hospitalized for three months. Roent- 
genographic examination of the chest revealed 
diffuse miliary infiltration throughout both 
lung fields (figure 7). 

A chest roentgenogram which was made in 
1952 revealed miliary calcification (figure 8). 
At that time, a serologic test for histoplasmosis 
was positive. Tuberculin and histoplasmin skin 
tests also were positive, but a blastomycin test 
was negative. 

The patient does not have any residual pul- 
monary symptoms. He does not know the 
source of his infection, but he was closely as- 
sociated with a number of other men who had 
a similar illness.'* '” 

Case 8—The patient was a 25 year old sol- 
dier who had spent 22 years of his life in 
Georgia. In March 1944, he had an illness 
which was characterized by pulmonary symp- 
toms, headache, a temperature of 106° F., 
and a stuffy feeling in his chest. In April of 
that year, roentgenographic examination re- 
vealed disseminated pulmonary infiltration 
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FIGURE 8 (case 7). Healed miliary calcifications scat- 
tered throughout both lung fields. Same patient as 
shown in figure 7 four years later. 


(figure 9). While the patient was in the hos- 
pital, the disseminated pneumonitis improved 
somewhat, but resolution did not occur. After 
he had been in the hospital for eight months, 
he was discharged from the service with a 
100 per cent disability rating because of pul- 
monary symptoms, difficulty in breathing, and 
failure to improve under treatment. 

In 1950, he still was receiving a 10 per cent 
disability pension. In March of that year, a 
chest roentgenogram revealed disseminated 
miliary calcification (figure 10). In 1951, tu- 
berculin, blastomycin and coccidioidin skin 
tests were negative, but a histoplasmin skin 
test was positive. A complement fixation test 
for histoplasmosis was strongly positive. At 
present, the patient does not have any symp- 
toms except frequent colds. 

This patient acquired his infection in a 
cave at Camp Gruber, Oklahoma. Of 39 sol- 
diers who were exposed in this cave, 32 be- 
came ill, and 27 were hospitalized. This epi- 
demic has been reported previously.’ '” 


Moderately Severe Histoplasmosis 


This type of the disease is accompanied by 
rather severe influenzalike symptoms, and usu- 
ally lasts for 5 to 15 days. The onset is 
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typically rather sudden, with cough and mild 
chest pains. Fever is usually present, and the 
temperature may rise as high as 104° F. Chest 
pain usually persists for only a day or so. 
Lassitude and malaise are definite and may be 
present for some days after recovery. Relapses 
with a rise in temperature and a recurrence 
of symptoms are not unusual. 

Examination of the nose and throat rarely 
discloses any abnormality. Physical examina- 
tion of the chest does not reveal any signifi- 
cant findings, but pulmonary lesions usually 
are demonstrable roentgenographically. The 
sedimentation rate of the erythrocytes charac- 
teristically is elevated. Since patients who have 
this type of the disease usually do not ex- 
pectorate any sputum, cultures are not made. 

In my experience, histoplasmin skin tests 
and serologic tests for histoplasmosis usually 
are positive when the tests are first performed, 
which, as a rule, is in the late stage of the ill- 
ness. Occasionally, the results of either or both 
of these tests are negative when the tests are 
performed early in the course of the disease. 
To provide accurate diagnosis, therefore, the 
use of paired sera, as in virus diagnosis, is 
recommended. The first serum should be col- 
lected during the acute stage of the illness; 
the second, three or four weeks later. 
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FIGURE 9 (case 8). Disseminated pneumonitis of both 


lung fields. Note snowflake appearance and _ bilateral 
perihilar infiltration. 
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A diagnosis of atypical pneumonia is made 
in many cases of this type of histoplasmosis, 
and a rise in cold agglutinins occasionally is 
observed. During the past several summers, | 
have been impressed by the frequency with 
which a diagnosis of atypical pneumonia has 
been made in cases in which serologic tests 
later proved that the patients, who were chil- 
dren, had histoplasmosis. In these cases, the 
chest roentgenograms showed pulmonary in- 
filtration at one or more sites, and the infiltra- 
tion was similar to that observed in many other 
diseases. Initial histoplasmin skin tests were 
positive, and serologic tests were markedly 
positive. In performing the serologic tests, a 
decreasing titer was evident with the passage 
of time. 

Four cases (cases 9, 10, 11 and 12), one 
from each of the leading hospitals in the city, 
were investigated epidemiologically. In each 
of these cases, it was found that the illness 
occurred 7 to 14 days after a visit to a farm 
area where the child had played in a chicken 
coop. Several other children who visited the 
farms simultaneously also were found to be 
infected. From the point source of infection in 
three of these four cases, H. capsulatum has 
been recovered by animal inoculation. The 
chest roentgenograms that were made in the 
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FIGURE 10 (case 8). Same patient as shown in figure 9 
showing development of miliary calcification six years 
later. 
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FIGURE 11 (case 9). Pneumonic infiltration in first inter- 
space on right with hilar and perihilar thickening. 


four cases illustrate the nonspecific character- 
istics of the lesions (figures 11 to 14 inclu- 
sive). Figure 11 (case 9) shows a lesion which 
resembles tuberculosis with infiltration at the 
first intercostal space, figure 12 (case 10) 
shows enlargement of the lymph node at the 
right hilus, figure 13 (case 11) shows an in- 
filtrate radiating from each hilar area, and 
figure 14 (case 12) shows rather poorly de- 
fined lesions throughout both lung fields and 
enlarged hilar shadows. These four cases will 
be reported briefly. 

Case 9—-A 12 year old girl first became ill 
with fever and malaise about July 15, 1953. 
The illness was not severe, and it lasted about 
one week. Because she had had severe pneu- 
monia in 1947, chest roentgenograms had been 
made yearly until the end of 1951. During 
this time, the roentgenographic findings had 
been essentially normal. 

On July 22, seven days after the onset of 
the illness, a chest roentgenogram revealed a 
minimal lesion of the pneumonic type at the 
site of the first intercostal space and enlarge- 
ment of the lymph nodes at the right hilus 
(figure 11). The tuberculin skin test was nega- 
tive and histoplasmin positive. Complement 
fixation and precipitin tests for histoplasmosis 
were positive three months after the onset of 
the illness, and they still were positive, but 
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at a lower titer, 16 months later. At this time. 
a chest roentgenogram revealed that the lesion 
at the first interspace was still present but per- 
haps was a little harder than it was in the pre- 
vious roentgenograms. 

The child had visited the farm of an aunt 
for six weeks, and had returned home just 
before the onset of the illness. While she had 
heen at the farm, she had collected eggs and 
had watered the chickens. A cousin who did 
not have any contact with the chickens did not 
become ill. Soil culture studies on the farm 
still are in progress. 

Case 10-—A seven year old boy was admit- 
ted to the hospital on August 17, 1953, be- 
cause of intermittent fever, tiredness and poor 
appetite. A chest roentgenogram revealed peri- 
hilar infiltration (figure 12). A tuberculin skin 
test was negative, but a histoplasmin test was 
positive. The complement fixation and _pre- 
cipitin tests for histoplasmosis were positive. 

The boy had spent three weeks (from July 
19 to August 9) on his grandparents’ farm. A 
number of cousins about his age were living 
on the farm. The boys had used an abandoned 
chicken brooder house as a clubhouse. On July 
22, a rather extensive cleaning of the club- 
house was undertaken, and this raised a con- 
siderable amount of dust. An aunt and a cousin 
also became ill, but a serologic test did not 
reveal any evidence of active histoplasmosis. 

Seven soil samples were collected from the 
farm of the grandparents. The only specimen 
that produced a positive culture for //. capsu- 
latum was one from the brooder clubhouse. 

Case 11—An 11 year old girl was admitted 
to the hospital on September 2, 1953, because 
of headache. fever and sore throat. She had 
become ill on August 25, and the initial symp- 
toms had included headache and a sore throat. 
Later in the day, her temperature had been 
100° F. She had continued to have a spiking 
temperature until she was admitted to the hos- 
pital. Her temperature had been as high as 
104° F. She also had a hacking cough. She 
improved temporarily, but had a relapse. 

A chest roentgenogram revealed infiltra- 
tion at the base of the right lung and bilateral 
perihilar infiltration (figure 13). A histoplas- 
min skin test was positive, but the tuberculin, 
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FIGURE 12 (case 10). Hilar and perihilar infiltration on 
the right. 








blastomycin and coccidioidin skin tests were 
negative. On September 9, a precipitin test 
for histoplasmosis was positive but a comple- 
ment fixation test was negative; six weeks later, 
both of these tests were positive. Six months 
after the onset of the illness, the result of a 
precipitin test was classified as borderline posi- 
tive, and the result of a complement fixation 
test was negative. 

The child had visited her grandparents at 
their farm in Missouri from August 9 through 
August 22. On August 15 and 16, an aunt and 
two cousins from lowa also had visited the 
farm. The three children had played in the 
chicken coop. About August 22, both of the 
cousins became ill with fever, cough and head- 
ache. One of the cousins was ill for several 
days: the other one, for four to six days. Fol- 
low-up studies of these children could not be 
obtained. 

Six soil specimens were collected from the 
farm of the grandparents. The only specimens 
that produced a positive culture for H. cap- 
sulatum were one that was obtained from a 
chicken brooder house and one that was ob- 
tained from the chicken coop. 

Case 12—-A 13 year old boy was admitted 
to the hospital on September 14, 1953, be- 
cause of fever, chest pain and malaise. He had 
become ill on August 22, and the initial symp- 
toms had included chest pain and a tempera- 
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FIGURE 13 (case 11). Bilateral hilar, perihilar and pneu- 
monic infiltrations. 


ture of 102° F. Physical examination had not 
disclosed any abnormality. The child had 
vomited once, and he had been confined to 
bed for 23 days before he was admitted to the 
hospital. 

A chest roentgenogram revealed patchy den- 
sity throughout both lungs (figure 14). The 
density was more marked in the hilar areas. 
Resolution has occurred slowly, and a chest 
roentgenogram made 11 months after the on- 
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FIGURE 14 (case 12). Scattered patchy densities in both 
lung fields with right perihilar infiltration. 
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set of the illness revealed that the lungs were 
not entirely clear. 


The complement fixation and precipitin tests 
for histoplasmosis were strongly positive when 
the patient was admitted to the hospital, and 
they were still positive 10 months later. The 
tuberculin, blastomycin and coccidioidin tests 
were negative, but a histoplasmin test was 
positive. The patient was hospitalized for nine 
days, and he improved slowly. 

From August 15 to 18, 1953, the patient 
and his mother and sister had visited a farm 
owned by relatives. While the child was there, 
he had cleaned sparrows’ nests out of an attic. 
On November 2, 1953, five soil samples were 
collected from about the farm. Samples ob- 
tained from the chicken house and near the 
foundation of the house in an area frequented 
by the chickens produced a positive culture 
for H. capsulatum. 

In 1947, two of the patient’s cousins had 
had a severe undiagnosed illness after they 
had cleaned out a room used to house chick- 
ens. Their symptoms had included vomiting, 
loss of weight and a temperature that had 
reached 104° F. Their illness had lasted three 
weeks. One of these children was followed. A 
histoplasmin skin test was positive, but a tu- 
berculin test was negative. A serologic test for 
histoplasmosis likewise was negative. A chest 
roentgenogram revealed healed miliary calci- 
fication. 

Since moderately severe histoplasmosis does 
not produce any characteristic clinical or 
roentgenographic findings, it is important that 
the physician should be aware of the possible 
presence of this disease and that he should 
use skin tests and serologic tests in an effort 
to make the correct diagnosis. 


Mild Histoplasmosis 


The frequency of this type of the disease 
among persons who become infected with H. 
capsulatum is not known. This type is char- 
acterized by mild, influenzalike symptoms 
which last for one to four days. Signs and 
symptoms of pulmonary involvement usually 
are not present. 

Since roentgenographic examination reveals 
pulmonary infiltration in about one-third of 
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the cases in which the result of a histoplasmin 
test on children is positive,” it is presumed 
that pulmonary infiltration occurs rather fre- 
quently. If this is true, one would expect that 
the infiltration would be of the nodular type 
(figure 15) in two-thirds of the cases. This 
type heals by calcification (figure 16). In 
about one-third of the cases, the infiltration 
would be of the pneumonic type (figures 17 
and 18) and in a lesser number of cases it 
would involve only the lymph nodes (figures 
19 and 20). Less than 1 per cent of the pa- 
tients will have disseminated lesions which are 
characteristic of the epidemic type of the dis- 
ease. This type will be considered later. 

The following case reports serve to illus- 
trate the findings in mild histoplasmosis. 
Roentgenograms of these cases are shown in 
figures 15 to 20. 

Case 13—The patient was a nine year old 
boy. A roentgenogram which was made in the 
course of a routine school survey in 1946 dis- 
closed nodular infiltration at the site of the 
second intercostal space on the left side and 
enlargement of the hilar lymph nodes (figure 
15). Calcification was evident in the center of 
the infiltration. A tuberculin skin test was 
negative, but a histoplasmin test was positive. 
The sedimentation rate of the erythrocytes 
was 5 mm. in one hour. The patient had not 





FIGURE 15 (case 13). Nodular infiltrate with calcified 
center in left second interspace with enlarged hilar 
nodes. 
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FIGURE 16 (case 13). Development of calcification after 
five years. Note also calcification in hilar and mediastinal 
nodes. 


had any previous illness except an attack of 
chorea which had occurred some time before 
the roentgenogram was made. 

Complement fixation tests for histoplasmo- 
sis were not performed until March 1948. At 
that time, the result of the test was positive. 
The results of continued tests were strongly 
positive until October 1951. In March 1952, 
the result of the test was doubtful; in 1953, it 
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FIGURE 17 (case 14). Pneumonic infiltrate in right lower 


lung field with hilar enlargement. 
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was negative. Chest roentgenograms which 
were made during this interval revealed that 
the lesions were healing slowly. A roentgeno- 
gram which was made in 1951 revealed calci- 
fication of the lesion as well as the hilar and 
mediastinal lymph nodes (figure 16). 

Case 14—The patient was a seven year old 
girl. A roentgenogram which was made in the 
course of a school survey in 1945 revealed 
definite infiltration in the lower part of the 
right lung. At that time, a tuberculin skin test 
was negative, but a histoplasmin test was posi- 
tive. There was no history of a definite or 
unusual illness. 

A complement fixation test for histoplasmo- 
sis was first performed in 1947, and the result 
of the test was classified as doubtfully positive. 
The next test was performed in 1954, and the 
result was negative. 

Chest roentgenograms showed some harden- 
ing of the lesions as time passed. A roentgeno- 
gram which was made in 1947 revealed a 
clear-cut pneumonic area in the base of the 
right lung and a probable increase in the size 
of the hilar lymph nodes (figure 17). Subse- 
quent roentgenograms showed evidence of 
gradual calcifications of the lesions. A roent- 
genogram which was made in 1954 revealed 
marked calcification (figure 18). 





FIGURE 18 (case 14). Development of calcification at site 
of earlier infiltrate seven years after date of figure 17. 
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FIGURE 19 (case 15). Markedly enlarged lymph nodes in 
right hilar area without evident parenchymal lesion. 


Case 15—The patient was a 10 year old 
Negro boy. A roentgenogram which was made 
in the course of a school survey in December 
1945 revealed enlargement of the lymph nodes 
in the right hilus (figure 19). There was no 
history of a previous illness, and the boy was 
not ill when the roentgenogram was made. 
The histoplasmin skin test was positive and 
the tuberculin test was negative. Blastomycin 
and coccidioidin skin tests were performed 
subsequently and were found to be negative. 
Subsequent roentgenograms revealed that the 
lesion was healing gradually. The last roent- 
genogram was made in 1949, and it showed 
calcified deposits in the hilar area ( figure 20). 

Examination of laryngeal smears did not 
disclose H. capsulatum. The sedimentation 
rate of the erythrocytes was 16 mm. in one 
hour in 1946, and it remained elevated until 
1949, The result of a complement fixation test 
for histoplasmosis was reported as doubtful in 
1948, but in 1949 the test was strongly posi- 
tive. The result of the test was doubtful in 
1950 and negative in 1951. 

In 4 of 22 cases in which the patients were 
infected while they were working with H. cap- 
sulatum in the laboratory, the disease was of 
the mild type. In each of the four cases, the 
influenzalike illness was severe enough to con- 
fine the patient to bed. When fever occurred it 
was mild. Malaise was a prominent symptom. 
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FIGURE 20 (case 15). Calcification of the hilar lymph 
nodes four years after date of figure 19, 


Asymptomatic Histoplasmosis 


In the great majority of cases of histoplas- 
mosis, the disease probably is of the asympto- 
matic type. The exact incidence of this type 
of the disease is unknown. It awaits further 
determination by studies such as those made 
by Smith and his associates’ in cases of coc- 
cidioidomycosis. Such studies are now being 
made with the cooperation of the U.S. Army. 


Exogenous or Endogenous Reinfection 


The occurrence of exogenous or endogenous 
reinfection has not been clearly defined, but 
evidence of its occurrence is accumulating. In- 
deed, it would appear that all cases of chronic 
progressive histoplasmosis really are cases of 
relapse or reinfection since the tendency in 
cases of other types of the disease is for re- 
covery or dissemination to occur soon after 
the primary infection. In a number of cases 
of chronic progressive histoplasmosis, follow- 
up studies, which sometimes included autop- 
sies. have revealed evidence of healed calci- 
fied lesions as well as the active lesions which 
caused death. In some cases, these calcified 
lesions have been known to have been present 
for several years before the chronic progres- 
sive type of the disease became evident. The 
presence of tuberculosis sometimes has been 
ruled out by negative tuberculin tests or by 
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negative cultures made with material obtained 
at autopsy. 

Since it is well known that reinfection has 
a tendency to occur in cases of tuberculosis, it 
would be surprising if it did not occur in cases 
of histoplasmosis. In a number of cases, rein- 
fection apparently has occurred in children. 
In these cases, there has been calcification or 
other evidence of healed lesions as well as ac- 
tive pneumonic infiltration, which usually was 
peripheral to the calcification and was accom- 
panied by rather severe symptoms which lasted 
as long as several months. In these cases, clear- 
ing of the lungs occurs eventually, but sero- 
logic tests for histoplasmosis usually are posi- 
tive. These seem to be cases of reinfection 
superimposed on old healed disease. 


Other Manifestations 


Pleurisy and thin-walled cavities of the coc- 
cidioidal type seem to occur only rarely in 
cases of histoplasmosis. Erythema nodosum, 
which occurs commonly in cases of primary 
coccidioidomycosis, has not been reported to 
have occurred in cases of histoplasmosis. 

Other atypical types of the disease such as 
chronic lesions of the skin have been described 
by Parsons and Zarafonetis,” and penile le- 
sions have been described by Curtis and 
Grekin.“* These types appear to be rare. and 
their incidence is not known. 


Sequelae of Healing 


Attention should be called to the develop- 
ment of the so-called middle lobe syndrome 
coincident with the healing of enlarged hilar 
lymph nodes. The fibrosis and calcification in 
the nodes apparently constrict the bronchus 
and thus cause atelectasis and subsequent in- 
fection of the collapsed lobe. In cases in which 
this syndrome occurs, serologic tests often are 
negative, and pathologic examination and cul- 
tures of the excised lung frequently fail to dis- 
close H. capsulatum. The incidence of the mid- 
dle lobe syndrome in cases of histoplasmosis 
has not been determined, but I have seen a 
number of cases in which it has occurred. 

The coughing up of broncholiths occasion- 
ally occurs in cases in which positive histo- 
plasmin skin tests indicate that infection with 
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H. capsulatum has occurred previously. Chest 
roentgenograms usually reveal large, calcified 
hilar lymph nodes. By the time broncholithia- 
sis occurs, serologic tests are usually negative. 
Remember that pulmonary and/or nodal cal- 
cification is present in about one-third of the 
cases in which a histoplasmin skin test is posi- 
tive, but is present in only one-tenth of the 
cases in which a tuberculin test is positive. 


Value of Serologic Tests 


I believe that serologic tests are invaluable 
in the diagnosis of histoplasmosis. These tests 
are positive only during the acute stages of 
the disease, and the titers tend to fall when 
healing of the lesions occurs. The titer usu- 
ally is elevated for as long as a year, but it 
may be elevated for as long as five to seven 
years in cases in which severe pulmonary dam- 
age has occurred or in cases in which enlarged 
lymph nodes heal slowly. Serologic tests usu- 
ally continue to be positive in the chronic pro- 
gressive type of the disease. In cases of proved 
histoplasmosis, serologic tests occasionally 
continue to be negative for unknown reasons. 

In my experience, the precipitin test usu- 
ally has been the first to become positive and 
the first to show a fall in titer. Complement 
fixation tests may be performed by two meth- 
ods: (1) by using an antigen made from the 
yeast phase of a culture, and (2) by using an 
antigen made with histoplasmin. The results 
of these two tests often are dissimilar; occa- 
sionally, only one of the tests is positive. It, 
therefore, is extremely useful to have the pre- 
cipitin test and the two complement fixation 
tests performed on any specimen of serum. 

Serologic tests also are useful prognostical- 
ly.** Persistently high or rising titers or a fail- 
ure of the precipitins to disappear is a bad 
prognostic sign. Serologic tests may be ob- 
tained through the departments of health in 
different states. The use of paired specimens 
of serum, one obtained early and the second 
one three to four weeks later, has been men- 
tioned previously. 


Other Laboratory Aids 
It should be emphasized that isolation of 


H. capsulatum by culture and its recognition 
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in pathologic specimens are not especially dif- 


ficult for trained personnel. However, this fun- 


gus can easily be overlooked by competent 


pathologists who are unacquainted with its ap- 


pearance or by laboratory workers who do not 


employ mycologic methods for the identifica- 


tion of fungi. 


Treatment 


No satisfactory treatment has been estab- 


lished, although new drugs are being tried at 


present.*” 


Summary 


An attempt has been made to outline a 


classification of histoplasmosis. It should be 


emphasized, however, that this classification is 


tentative and is subject to revision as addi- 


tional clinical knowledge of the disease is ac- 


quired. The similarities of this disease and 


coccidioidomycosis and tuberculosis have 


been discussed. The necessity for physicians 


to suspect the presence of this disease has been 


stressed, and the methods of diagnosis have 


been discussed. 


| 
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Nonspecific Tenosynovitis With 
Effusion at the Ankle 


EMIL D. W. HAUSER 


Chicago 


Lapipus and Seiden- 
stein’ in 1950 reported 
three cases of chronic 
nonspecific tenosynovi- 
tis with effusion about 
the ankle. They con- 
sidered it a rare condi- 
tion. | have treated 12 
such cases: in each of 
these cases there was 
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chronic inflammation 
together with effusion 
of the tendon sheaths at the ankle. 

No bacteria or virus is involved in this type 
of tenosynovitis, nor is there any history of 
direct trauma. The findings consist of slight 
pain and tenderness over the tendon sheath it- 
self. and a definite synovial effusion. The con- 
dition is usually associated with chronic foot 
strain. 

One must differentiate nonspecific tenosyn- 
ovitis first from tenosynovitis associated with 
rheumatoid arthritis; signs of infection or 
joint involvement are not present, as in the 
latter. The absence of any tuberculous lesion 
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in the body helps distinguish it from tuber- 
culous tenosynovitis. In peritendinitis crepi- 
tans, the effusion is absent and the symptoms 
usually are directly related to mechanical 
strain, local irritation or infection; a great 
number of such cases occur in the early days 
of military training after strenuous hikes.” In 
the stenosing type of tenosynovitis one finds 
thickening of the tendon as well as constric- 
tion of the sheath, which gives rise to a trig- 
ger action. Anomalies of the tendon have been 
described in cases of tenosynovitis of the tib- 
ialis posterior muscle.* 

Ten of my patients were women and two 
were men. Their ages ranged from 23 to 60 
years. All the women were housewives, three 
of whom also did office work and one factory 
work. The two men did heavy factory work. 
Duration of the illness varied from six months 
to 11 years. 

The tendon sheaths of the peroneal muscles 
were involved in five cases. In five other cases 
the condition affected the tendon sheath of 
the tibialis anterior. The tendon sheath of the 
extensor digitorum longus muscle was in- 
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volved in two, and those of the extensor hallu- 


cis longus and tibialis posterior in one case 
each. In one case, three tendon sheaths were 
involved (figure 1). 

Lapidus and Seidenstein reported relief of 
local symptoms following removal of the ten- 
don sheath. | treated all 12 of my patients by 
injecting HYDROCORTONE® directly into the 
involved tendon sheath. In one instance, sur- 
gery had been carried out previously and the 
condition had recurred. 

I operated on one patient to establish the 
diagnosis. | removed the tendon sheaths of 
the peroneal, tibialis anterior and tibialis pos- 
terior muscles. The pathologist reported that 
the synovial tissue showed chronic inflamma- 
tory reaction consisting of infiltration by 
chronically inflamed cells with increased fibro- 
sis. The diagnosis was chronic synovitis. Cul- 
tures were negative. 

The number of injections of Hydrocortone 
necessary for cure varied from 2 to 31. The 
duration of the condition did not influence the 
length of time it took to obtain a cure. There 
seemed to be a direct ratio between the time 
required to cure the tenosynovitis and that 
necessary to relieve the chronic foot strain. 
Treatment of the chronic foot strain consisted 
of adhesive strapping, pads in the shoes, and 
corrective shoes with Thomas heels and com- 
ma-shaped bars. Correct gait was taught until 
normal gait was re-established. This conserva- 
tive treatment has the advantage that the pa- 
tients remain ambulant and continue their 
work during recovery. 


Case Reports 


Case 1—A 30 year old housewife came to 
me because of painful feet. I made a diag- 
nosis of pes valgoplanus with contracted toes 
and hallux valgus with bursitis, and prescribed 
corrective shoes and gait training. She got 
along quite well for eight months. Then she 
returned with swelling on the dorsum of the 
right foot. | made a diagnosis of nonspecific 
tenosynovitis with effusion of the tendon 
sheath of the extensor hallucis longus. All at- 
tempts to relieve the swelling by means of 
strapping and physical therapy were of no 
avail. A year later, Hydrocortone became 
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available and I| injected 1 cc. into the involved 
tendon sheath. There was immediate improve- 
ment. Treatment continued and the patient 
made a complete recovery. When last seen a 
year and a half later she had remained well. 

Case 2—A 44 year old stenographer com- 
plained of pain and swelling of the right ankle 
of 11 years’ duration. Preceding their onset. 
she had been in an automobile accident. She 
had settled with the insurance company but 
the swelling had persisted. Examination re- 
vealed tenderness with increased fluid over 
the tendon sheath of the tibialis anterior mus- 
cle. | prescribed corrective shoes, and the pain 
subsided but the swelling of the sheath per- 
sisted. I then injected the tendon sheath with 
Hydrocortone. Improvement occurred at once 
and after 14 injections the symptoms had 
completely subsided. 

Case 3—A 39 year old doctor’s wife had 
had pain in the left foot and ankle for two 
years. It had started suddenly, with swelling. 
She wore arch supports, without relief. Exami- 
nation showed swelling of the tendon sheath 
of the left tibialis anterior muscle, and pes 
valgoplanus of the left foot. I prescribed cor- 
rective shoes and gait training. She had relief 
of the foot pain but the swelling of the tendon 
sheath persisted. | then injected the tendon 
sheath with Hydrocortone and after two injec- 
tions the swelling disappeared. 

Case 4—A 46 year old woman, a factory 
worker, came to me with the complaint of 
pain in the right foot of one year’s duration. 
Examination disclosed pronation grade 2, val- 
gus grade 2, splayfoot grade 2, and tender- 
ness and increased fluid in the tendon sheath 
of the common extensors of the toes. | made 
a diagnosis of tenosynovitis with effusion of 
the extensor tendon. Treatment consisted of 
injections of Hydrocortone, strapping of the 
foot and corrective shoes. She had immediate 
relief. Three months after treatment was 
started, she was seen because of a mild foot 
strain; the tendon sheath was normal. 

Case 5—A 50 year old housewife com- 
plained of pain and swelling of the right an- 
kle. A year previously, she had had a similar 
condition which had subsided spontaneously. 
She also complained of metatarsal pain. Ex- 
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Tenosynovitis with effusion of 


FIGURE 1. a. Tenosynovitis with effusion of the tendon sheath of the peroneal muscle. b. 
the tendon sheaths of the tibialis anterior and tibialis posterior muscles. 
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amination showed tenderness and swelling 
over the tendon sheath of the tibialis anterior 
muscle, and pes valgoplanus grade 3. I in- 
jected Hydrocortone into the tendon sheath, 
strapped her ankle and prescribed corrective 
shoes. After three injections her symptoms 
were entirely relieved. 

This was a case of tenosynovitis with effu- 
sion in which there was foot strain. Use of 
Hydrocortone and correction of the foot 
strain gave quick relief without recurrence. 

Case 6—A 60 year old housewife com- 
plained of a painful left foot and ankle. The 
ankle felt as though it were sprained and was 
swollen. Examination revealed swelling of the 
peroneal tendon sheath and pes valgoplanus 
grade 2. The foot was strapped, corrective 
shoes were prescribed and Hydrocortone was 
injected into the tendon sheath. She had 12 
injections of Hydrocortone. She was unable to 
follow through consecutively, and there were 
long periods when treatment was not carried 
out. She was seen a year after treatment was 
started and had recovered completely. 

Case 7—A 40 year old male factory worker 
came to me complaining of pain and swelling 
of the right ankle. Two months previously, 
the lateral aspect of his right leg and ankle 
had been struck by a falling piece of iron. 
X-rays were negative. Some pain developed 
in the anterior surface of the ankle. A cast was 
applied, without benefit. When I saw him, he 
had tenderness and swelling over the tendon 
sheaths of the common extensor muscles of 
the toes. He had a weak foot with foot strain. 
I injected the sheath with Hydrocortone seven 
times, strapped his ankle and prescribed cor- 
rective shoes. Two months later he had com- 
plete relief, and was able to carry out all nor- 
mal duties. 

Case 8—A 35 year old male factory worker 
was referred to me because of pain and swell- 
ing in his right ankle. He gave a history of 
an injury while at work, involving a direct 
blow to the lateral side of the ankle with some 
lacerations. This had healed, and four weeks 
later the ankle pain and swelling had appeared. 
X-rays showed normal findings. Examination 
revealed tenderness and swelling over the 
peroneal tendon sheath and pes valgoplanus 
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grade 2. | made a diagnosis of foot strain 
with tenosynovitis of the peroneal tendon 
sheath. I injected the tendon sheath with 
Hydrocortone at weekly intervals for two 
months. His foot was strapped and corrective 
shoes were prescribed. When last seen for a 
check up six months after his original exami- 
nation, his symptoms had completely sub- 
sided. He was able to work without difficulty. 

The patients in cases 7 and 8 gave a history 
of trauma preceding the tenosynovitis with 
effusion. The tenosynovitis developed some 
time after the injury. It offered a problem to 
the attending surgeon in that the tenosynovitis 
was due to foot strain rather than directly to 
the injury. Injection of Hydrocortone into 
the tendon sheath and correction of the foot 
strain resulted in cure. 

Case 9—A 51 year old housewife com- 
plained of a painful heel of four months’ dura- 
tion. Tenderness over the os calcis, pronation 
grade 3, valgus grade 3 and splayfoot grade 
3 were noted. There was swelling with in- 
creased fluid over the peroneal sheath of the 
right foot. She had five injections of Hydro- 
cortone. The foot was treated with adhesive 
strapping and corrective shoes. When the pa- 
tient was last seen six months later the foot 
symptoms were relieved and the tendon sheath 
was normal. 

Case 10—-A 43 year old office worker had 
pain in the left foot and ankle of two years’ 
duration. The onset was insidious and the 
condition became progressively worse. The 
pain was not severe but the swelling around 
the ankle was troublesome. There was some 
swelling at the ankle joint itself, and synovitis 
of the tendon sheaths of the peroneal, tibialis 
anterior and tibialis posterior muscles, with 
effusion. 

With the two year history and the lack of 
response to previous treatment, I was con- 
cerned about the possible presence of a syno- 
vioma. The patient was admitted to Passavant 
Hospital where the tendon sheaths were re- 
moved and a section of synovial tissue was 
removed from the ankle joint. The removed 
tissue showed chronic inflammatory reaction 
consisting of infiltration of chronic inflamma- 
tory cells with increased fibrosis. The patho- 
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logic report was that of chronic synovitis. 
There was some persistence of swelling at 
the ankle joint. The ankle was injected with 
Hydrocortone at two week intervals. The pa- 
tient was last seen two years later. The teno- 
synovitis was completely relieved. There was 
slight thickening of the ankle. 

Case 11—A 55 year old office worker com- 
plained of painful feet and swelling of the left 
ankle. Examination revealed swelling over the 
peroneal tendon sheath with effusion in the 
sheath and tenderness over this area, prona- 
tion grade 3, valgus grade 3, splayfoot grade 4 
and contracted toes grade 4. I made a diag- 
nosis of pes valgoplanus with contracted toes, 
foot strain and nonspecific tenosynovitis with 
effusion of the peroneal tendon sheath of the 
left foot. I injected Hydrocortone and the con- 
dition improved. She continued to be on her 
feet too much. I applied a Gibney bandage to 
the left ankle and then prescribed corrective 
shoes. After 31 injections of Hydrocortone the 
swelling was entirely relieved and no longer 
recurred, 

This case demonstrates the need for correct- 
ing foot strain and pes valgoplanus along with 
using Hydrocortone to cure a_ nonspecific 
tenosynovitis with effusion. 

Case 12—A 23 year old housewife had 


tenosynovitis of both ankles of five years’ 
duration. The tendon sheath of the left tibialis 
anterior muscle had been removed four years 
previously, and the condition had recurred. | 
injected 2 cc. of Hydrocortone into the tendon 
sheath, and there was prompt response. After 
four injections she had complete relief with- 
out recurrence. 


Summary 


Nonspecific tenosynovitis with effusion oc- 
curs relatively infrequently at the ankle. It is 
associated with foot strain and pes valgo- 
planus. The use of Hydrocortone and correc- 
tion of the foot strain will result in cure. 
Twelve cases are reported. 
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Turts University ScHoot or Mepicine, Boston: Post- 
graduate courses for general practitioners and internists 
to be presented at the New England Medical Center, 
1956-1957 : 

Electrocardiography I, December 17-21 

Electrocardiography Il, May 13-15 

Rheumatic diseases, November 1-3 

Vascular diseases, November 16-17 

Dermatology, November 23-24 

Fluid and electrolyte disturbances, January 10-12 

Diabetes, February 7-9 

Orthopedic surgery, February 15-16 

Rehabilitation, February 28-March 2 

Office gynecology, March 7-9 

Pediatrics, March 21-23 

Hematology, April 4-6 

Cardiology, April 11-13 
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Neurology, May 1-4 
Allergy, May 9-11 
Selected chest radiology, May 17-18 


TULANE UNIversITY SCHOOL OF Mepicine, New ORLEANS: 
Continuation courses to be offered by Division of Gradu- 
ate Medicine, 1956-1957: 

Diagnostic radiology, November 8-9 

Electrocardiography, December 3-14 

Ocular pathology, December 3-8 

Infectious diseases in pediatrics, February 4-9 

Surgery of the hand, March 21-23 

Industrial medicine, April 4-5 

Hematology, April 10-12 
For detailed information write: Director, Division of 
Graduate Medicine, 1430 Tulane Avenue, New Orleans 
12, Louisiana. 
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Baunvice is a physio- 
logic entity that is star- 
tling to the patient and 
physician alike. Fun- 
damentally, it is a bili- 
rubinemia of a degree 
sufficient to stain the 
skin and mucous mem- 
branes. Since bilirubin 
is a degradation prod- 
uct of red cell destruc- 
tion, jaundice may be 
caused by either an 
overproduction or failure of excretion of this 
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pigment. 

It has become customary to classify jaun- 
dice, perhaps somewhat loosely, into two types. 
namely, medical and surgical. The latter type 
signifies an extrahepatic obstructive phenome- 
non. In cases in which jaundice is due to ex- 
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cessive destruction of red cells and the conse- 
quent overproduction of bilirubin, a type of 
medical jaundice, the diagnosis is readily es- 
tablished. It becomes more difficult to distin- 
guish jaundice due to intrahepatic lesions, such 
as hepatitis caused by viral or purulent infec- 
tions, other parenchymal cellular disease, or 
cirrhosis, from the strictly surgical (extra- 
hepatic) type of jaundice. The treatment of 
the two types is entirely different. 
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TABLE 1 


CLINICAL Data 





ADMINISTRATION OF 


CASE SEX AGE, YR. | Days of |Maximal daily 
| therapy dose, mg. 

1 M 61 9 150 

2 k 54 18 150 

3 M 72 | 414 

} k 27 28 125 

ms ' 7 20 200 * 

+ k 3 | 6 200 

6 I 54] 100 

7 M 5) en 150 


THORAZINE JAUNDICE 
Total dose,| Onset, | Clearance, DIAGNOSIS 

mg. | day* weeks 

1,425 | 9 9-12 Postgastrectomy distress 
(2 mo.) 

4,125 34 10-16 Manic-depressive psychosis 
| 21 ? Prostatic carcinomatosis 

3.500 | 28 10 Paranoid state 

ia | 

a | a 3 Agitated depression 

1,300 | 21 3-4 | Paranoid state 

3,450 | 23 3-8 | Refractory behavior; 


tuberculosis 





*After administration of Thorazine was started. 


+Two courses were used in this case. The second course 


A correct diagnosis logically must precede 
proper therapy. Diagnostic procedures for dis- 
tinguishing the different types of jaundice are 
many and well known. There are a multitude 
of biochemical tests based on widely different 
principles, but when these tests are employed 
singly or in groups the results are difficult to 
evaluate. Roentgenography is of little value in 
the diagnosis of jaundice. At times, even a 
carefully taken history and a well-conducted 
physical examination may be misleading. 

Further confusion has been added by the 
recent introduction of the product THORAZINE® 
(chlorpromazine). This drug has a selective 
depressant action on the central and autonomic 
nervous systems. The physician must be aware 
that this drug may cause such complications 
as agranulocytosis, skin eruptions and hypo- 
tensive effects, and that it may cause potentia- 
tion of other depressant agents. The surgeon 
particularly must be aware that it may cause 
jaundice which closely simulates that due to 
extrahepatic obstructive biliary disease. 


Clinical Material 


Seven cases in which jaundice was associ- 
ated with Thorazine medication have been ob- 
served at the University hospitals and the Vet- 
erans Administration Hospital in eight months. 
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was started seven months after the first one was completed. 


The presence of this complication was sus- 
pected in another case, but this case was re- 
jected from consideration because of insufh- 
cient data. In the differential diagnosis in the 
seven cases, we considered the possibility that 
surgical obstructive jaundice might have oc- 
curred at some time during the period of hos- 
pitalization. In three of the cases, the jaundice 
was the factor that motivated the surgeon to 
perform an exploratory laparotomy. 

Table 1 shows the clinical data in the seven 
cases. As a result of exploratory laparotomy 
or subsequent observation, it is known that 
obstructive extrahepatic biliary disease was 
not present in six of the seven cases. Although 
the data in the remaining case (case 7) are 
incomplete, clinical appraisal has indicated 
that obstructive extrahepatic biliary disease 
was not present. 

Case 1—A 61 year old man who was suffer- 
ing from distress two months after gastrectomy 
received 1,425 mg. of Thorazine in nine days. 
The peak daily dose was 150 mg. Jaundice 
developed on the ninth day, and the adminis- 
tration of Thorazine was discontinued. An ex- 
ploratory laparotomy was performed because 
of what was considered to be unexplained ob- 
structive jaundice. The extrahepatic biliary 
tree was not obstructed. The jaundice disap- 
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peared in 9 to 12 weeks after its onset. 

Case 2—A 54 year old woman who was be- 
ing treated for manic-depressive psychosis re- 
ceived 4,125 mg. of Thorazine in 48 days. 
The peak daily dose was 150 mg. Jaundice 
developed on the thirty-fourth day, and the 
prodromal symptoms suggested the presence 
of cholangitis. Since the patient was known to 
have cholecystolithiasis, the presence of a 
stone in the common bile duct was suspected. 
An exploratory operation revealed that the 
common bile duct was not obstructed. The 
jaundice subsided in 10 to 16 weeks after its 
onset. 

Case 3—A 72 year old man received an 
unknown amount of Thorazine in two weeks. 
Painless jaundice developed one week after 
the administration of the drug was discon- 
tinued. The diagnosis was prostatic carcino- 
matosis. Operation was performed because it 
was thought that the patient had a neoplastic 
obstruction of the extrahepatic biliary system. 
Exploration of the common bile duct did not 
reveal any obstruction. The patient was last 
observed 13 weeks after the onset of the jaun- 
dice, and the jaundice still was present. 

Case 4—A 27 year old woman who was be- 
ing treated for a paranoid state received 3500 
mg. of Thorazine in 28 days. The peak daily 
dose was 125 mg. Jaundice developed on the 
twenty-eighth day and disappeared in approxi- 
mately 10 weeks. Cholecystography did not 
disclose any abnormality. 

Case 5—A 53 year old woman who was be- 
ing treated for agitated depression received 
3700 mg. of Thorazine in 20 days. The peak 
daily dose was 200 mg. She became jaundiced 
on the eighteenth day. The jaundice disap- 
peared subsequently, but further details are 
not available. Seven months later, 1200 mg. 
of Thorazine was administered in six days. 
The peak daily dose during this course was 
200 mg. Jaundice again became evident, and 
transient albuminuria occurred. The jaundice 
disappeared in three weeks, and cholecys- 
tography did not disclose any abnormality at 
that time. 

Case 6—A 54 year old woman who was be- 
ing treated for a paranoid state received 4300 
mg. of Thorazine in 21 days. The peak daily 
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dose was 400 mg. Jaundice appeared on the 
twenty-first day and disappeared by the fourth 
week. Cholecystography did not reveal any 
abnormality. 

Case 7—A 51 year old man who was a pa- 
tient in a tuberculous sanatorium received 
3,450 mg. of Thorazine in 23 days because of 
refractory behavior. The peak daily dose was 
150 mg. Jaundice appeared on the twenty- 
third day and disappeared in three to eight 
weeks. Cholecystography failed to visualize 
the dye. Further study was not possible. 


Pathologic Findings 


An exploratory laparotomy was performed 
in three cases. In these cases, gross inspection 
of the liver revealed a tense Glisson capsule, 
which indicated parenchymal swelling. Stain- 
ing due to bile stasis was present. In the case 
in which cholecystolithiasis was known to be 
present, palpation revealed that the capsule 
was coarsely granular. Tissue for histologic 
study was obtained in four cases, and biopsy 
was performed on more than one occasion in 
two Cases. 

The histologic findings were consistent and 
rather severe, although they were by no means 
pathognomonic of this entity. Microscopic ex- 
amination revealed bile pigment in many 
parenchymal cells, inspissated bile casts in the 
canaliculi, and mild to very active hyperplasia 
of the Kupffer cells. Many of the parenchymal 
cells were swollen. There was mild to rather 
marked variation in the size of the nuclei. 
Mitosis occasionally was evident, and numer- 
ous binuclear or multinuclear cells were ob- 
served. Periportal round cell infiltration usu- 
ally was present to a moderate degree and 
tended to fade into the liver lobules. Figures 
1, 2 and 3 illustrate the hepatic changes. 


Comment 


On clinical appraisal it generally was noted 
that, one week before the icterus appeared. 
the patients felt ill and had pain or discom- 
fort in the epigastrium or in the right upper 
quadrant of the abdomen. Fever occasionally 
was present. After icterus appeared, the liver 
was swollen and tender, and the patients com- 
plained of generalized pruritus. 
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FIGURE 1. Photomicrograph of 
section of liver (case 1): show- 
ing round cell infiltration, binu- 
clear cells, swelling of the liver 
cells, and degenerating nuclei. 
tile pigment may be seen in the 
canaliculi, in the liver cells and 
in phagocytes in the sinusoids. 
(x490) 

















FIGURE 2. Photomicrograph of 
tissue obtained by needle biopsy 
two weeks after the onset of 
jaundice in case 4. Inflammatory 
infiltration, binuclear cells, re- 
ticulo-endothelial hyperplasia, 
and variation in the size and 
staining qualities of the nuclei 
may be seen. Inspissated bile is 
present in the canaliculi, and pig- 
ment may be seen in the liver 
cells. (x490) 


FIGURE 3. Photomicrograph of 
tissue obtained by needle biopsy 
10 weeks after the onset of jaun- 
dice in case 4. The jaundice has 
cleared, and only mild residual 
damage of the parenchymal cells 
and inflammatory changes _per- 


sist. (x490) 
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TABLE 2 


Resucts or Liver Function Tests 





| CEPHALIN- 


SERUM 
CASE seca CHOLESTEROL ALKALINE 
| a FLOCCULATION PHOSPHATASE 
] | Abnormal Abnormal Abnormal 
2 | Abnormal Abnormal Abnormal 
3 Abnormal Abnormal Abnormal 
4 Abnormal Abnormal Abnormal 
5 Abnormal Normal Abnormal 
6 Abnormal Abnormal Abnormal 
7 Abnormal Abnormal Abnormal 


| SERUM | 
CHOLESTEROL 


PLASMA 
PROTEIN 


ALBU MIN-GLOBULIN 
RATIO OF PLASMA 


Normal Normal 
Abnormal Normal Normal 
Abnormal Low Normal 
Abnormal Normal Normal 
Abnormal Normal Normal 
Abnormal Normal Normal 
Abnormal Normal Normal 





Our data do not permit a study of the in- 
cidence of jaundice in cases in which Thora- 
zine is administered. Hodges and LaZerte' 
said that jaundice occurred probably more fre- 
quently than published reports indicated. Leh- 
mann and Hanrahan* said that it occurred in 
3 of 71 cases, Azima and Ogle® said that it 
occurred in 5 of 100 cases, and Moyer and his 
associates’ said that it occurred in one of more 
than 500 cases. Lomas, Boardman and Mar- 
kowe’ said that toxic reactions occurred in 59 
(7.4 per cent) of 800 cases in which this drug 
was administered, and they said that jaundice 
occurred in 11 of the cases. 

Authors do not agree on the significance of 
this manifestation of hepatic dysfunction. 
Cohen and Archer," who observed jaundice 
in 5 of more than 800 cases in which Thora- 
zine was administered, thought that it was of 
little significance, while Lomas, Boardman 
and Markowe,” who observed this complica- 
tion in 11 of 800 cases, thought that it was 
potentially grave. 

We believe that liver damage is definite in 
cases of this type. Although the mechanism of 
liver damage is not clear, it is suggested that 
Thorazine has a selective toxic action on the 
liver in some cases. We have not observed any 
case in which the transient use of this drug 
has caused jaundice. The duration of medica- 
tion appears to be of greater importance than 
the size of the daily dose. The presence of 
specific predisposing factors has not been 
noted. 

We have observed a case in which transient 
albuminuria without jaundice developed after 
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Thorazine had been administered for 10 days. 
The albuminuria disappeared although the ad- 
ministration of the drug was continued. Al- 
buminuria also was present in case 5, and this 
suggests that renal damage may occur. In 
this case, the albuminuria occurred during the 
second episode of jaundice, which occurred 
promptly when relatively small doses of the 
drug were administered seven months after 
the first episode. This single case cannot re- 
fute the observation of other authors® that 
Thorazine may be administered again after the 
subsidence of jaundice, but it would suggest 
caution in resuming its administration. 

In all of the cases in our series, the values 
for the serum bilirubin, serum alkaline phos- 
phatase and serum cholesterol were increased 
at the onset of the jaundice or shortly there- 
after (table 2). The value for the serum bili- 
rubin returned to normal in 3 to 16 weeks. 
The values for the serum alkaline phosphatase 
and serum cholesterol tended to be most tardy 
in returning to normal. In one case, they re- 
mained elevated for nine months. The cepha- 
lin-cholesterol increased in 
six of the seven cases. In general, the increase 
persisted for 12 weeks, and in one case it 
lasted for nine months. Other flocculation tests 
were used less extensively. In our experience, 


flocculation was 


Thorazine medication has not caused these 
biochemical abnormalities unless it has been 
complicated by jaundice. The jaundice caused 
by Thorazine is of particular significance since 
the clinical course and laboratory data mimic 
those of a true obstructive biliary lesion. 

We have observed another case which might 
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be added to this series. The patient was a 69 
year old woman. Jaundice developed after 
Thorazine had been administered for nine 
days, and the symptoms, signs and laboratory 
data suggested the presence of an extrahepatic 
obstructive biliary lesion. Four weeks after 
the jaundice developed, an exploratory lapa- 
rotomy disclosed a primary carcinoma of the 
extrahepatic biliary tree which had spread 
through the biliary radicles into the liver. 

It has become obvious that the surgeon can- 
not conscientiously wait for jaundice to sub- 
side in all cases, for the presence of a true 
obstructive lesion cannot be conclusively ex- 
cluded and the most propitious time for treat- 
ment may have passed if operation is delayed. 


Summary and Conclusions 


1. Thorazine, a recently introduced and 
widely used drug, has been associated with 
and may cause hepatic damage which may 
mimic an extrahepatic obstructive lesion. 

2. To avoid patient disservice, the surgeon 


at times may be forced to perform an explora- 
tory operation. 

3. In cases in which jaundice is associated 
with the administration of Thorazine, the val- 
ues for the serum bilirubin, serum alkaline 
phosphatase and serum cholesterol are in- 
creased and tend to be tardy in returning to 
normal. This is particularly true of the serum 
alkaline phosphatase. The cephalin-cholesterol 
flocculation usually is increased and also is 
slow in returning to normal. 
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54. VITAMINS IN PREGNANCY 


During certain periods of life there is an increased demand on the part 
of the body for vitamins. The most important of these periods is pregnancy. 
From the original observations that beriberi and night blindness occurred 
more commonly in pregnant women, it has gradually become recognized 
that there is an increased requirement for all the vitamins during pregnancy. 
Some obstetricians are even inclined to attribute some of the common dis- 
orders of pregnancy, such as uterine hemorrhage, to vitamin deficiency 
(Mcllroy, 1935). Be that as it may, in recent years the supplementation of 
the diet of the expectant mother with an adequate supply of vitamins has 
become a recognized feature of antenatal hygiene. There is a possible danger 
that, with the increasing scepticism concerning the value of vitamins, this 
precaution may cease to be taken. 
D. H. M. Woolam and J. W. Miller, Role of vitamins in embryonic development, 
British Medical Journal, June 2, 1955, pp. 1262-1264 
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Late Electrocardiographic 
Changes in Acute Myocardial 


Infarction 





a Problem in Diagnosis 


STEPHEN L. MAGIERA* 


Creighton University School of Medicine, Omaha 


Mlopern diagnosis of 
acute myocardial in- 
farction depends large- 
ly on the electrocardio- 
gram. The advantage 
of objective evidence 
to substantiate a con- 
clusion cannot be de- 
nied. When one is con- 
fronted with an acute 
chest condition, an 
acute abdominal epi- 
sode or unexplained 
shock or collapse, the electrocardiograph may 
yield the answer. This is not to dispute that 
the diagnosis of acute infarction often can be 
ascertained fairly well on clinical grounds 
alone, or that a correlation of history and 
physical findings with the electrocardiogram 
is always imperative. 

It has been reported that 90 per cent of 
persons with acute myocardial infarction have 
abnormal electrocardiograms.' How many 
such electrocardiograms are typical or diag- 
nostic is not definitely established. Unques- 
tionably the introduction of multiple chest 
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*Instructor in Internal Medicine, Creighton University School of 
Medicine, Omaha, Nebraska. 


376 





leads and unipolar leads has increased their 
accuracy. 

Recently I observed three cases in which 
myocardial infarction was suspected on the 
basis of clinical findings, and electrocardio- 
graphic substantiation was desirable. Serial 
tracings in these cases had to be continued 
to the sixth, twelfth and twentieth days re- 
spectively before diagnostic tracings were re- 
corded. Thus the importance of serial graphs 
is realized. 

Barker? commented on the danger in bas- 
ing a diagnosis on a single electrocardiogram 
taken on hospital admission. Diagnostic signs 
may be absent, and if further tracings are not 
made the patient may be released. Rosen- 
baum* warned that the physician may be false- 
ly reassured when the first tracing is normal 
or the second shows no change. He empha- 
sized that changes may be delayed and serial 
tracings should be continued. 

Standard texts on cardiology and electro- 
cardiography tell us that electrocardiographic 
changes in acute myocardial infarction may 
occur a few hours after its onset or may be 
delayed several hours or days or even up to 
three weeks. A review of the literature re- 
vealed only one report of a specific study in 
this respect. The authors, Feldman, Raskin 
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and Wolff,’ found that only 34 per cent of the 
first tracings taken within the first 24 hours 
in 200 consecutive cases of acute myocardial 
infarction were diagnostic. 

In an attempt to determine in how many 
instances electrocardiographic changes are de- 
layed in acute myocardial infarction, and for 
how long, a study of consecutive hospital ad- 
missions during the course of one year was 
made. Included were only those cases in which 
the diagnosis appeared to be definite accord- 
ing to the records. All the tracings were re- 
viewed and only those in which there appeared 
QRS changes were accepted as definitely diag- 
nostic. Changes in the RST segment alone or 
with abnormalities in T wave were classed as 
suspicious. The occurrence of T wave changes 
alone was listed as nonspecific. In addition, 
other laboratory findings were correlated, 
namely, elevation of white cell count and sedi- 
mentation rate, and the occurrence of fever. In 
general, these tests substantiated the electro- 
cardiographic findings but these are not in- 
cluded here. 

The group studied consisted of 145 cases, 
of which 33 patients were women (23 per 
cent) and 112 were men (77 per cent) (table 
1). Their ages ranged from 33 to 86 years. 
averaging about 60 years. There were 43 
deaths, a mortality rate of 30 per cent; 16 or 
37 per cent occurred within the first 24 hours 
after admission. 

In 119 cases the records included electro- 
cardiograms suitable for analysis. All tracings 
were separated as to time of recording: each 
was reviewed and the conclusions were re- 
corded. Electrocardiograms were made within 
24 hours after the patient’s admission to the 
hospital in 87 cases (table 2). A definite diag- 
nosis of acute infarction was possible in 42 
cases. Twenty tracings were suspicious, 17 
were nonspecific and eight were within normal 
limits. Therefore, 48 per cent or a little less 
than half of the electrocardiograms recorded 
on the first hospital day indicated a definite 
diagnosis of acute myocardial infarction. 

Initial electrocardiograms were made on 
the second day after admission in 24 cases. 
They were diagnostic in 15, suspicious in five, 
nonspecific in two and normal in two, Com- 
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TABLE | 


SumMMaryY OF Cases OF MyocarpbiAL INFARCTION 
STUDIED 


Total cases, 145 

Age range, 33 to 86 years (average about 60) 
Ratio of women to men, 33 to 112 (23% to 77%) 
Mortality rate, 30% (43 deaths) 


Deaths within first 24 hours, 16 (37%) 


TABLE 2 
Resutts OF INrriAL ELECTROCARDIOGRAPHIC TRACINGS 


IN 119 Cases OF MyocarpiAL INFARCTION 





| HOSPITAL DAY 


EKG RESULT | - . leovas. 
fa |[2is 4a 
Diagnostic | 42 | 15 | 3 | 1 | 1 | 62 
Suspicious | 20 5 | 1 1 | 27 
Nonspecific | 17 | 2 | 1 | | | 90 
Normal =.) = i | — 10 
| 87 | 24 | 5 | 2 1 | 119 








bining the two groups, we find that 52 per 
cent of tracings made within the first two days 
after admission to the hospital were definitely 
diagnostic of infarction. 

In five instances the initial electrocardio- 
graphic records were made on the third hos- 
pital day. Three were diagnostic, one was 
suspicious and one was nonspecific. Of two 
initial records made on the fourth day, one 
was diagnostic and one suspicious. In one case 
the electrocardiogram was not made until the 
thirteenth hospital day and at that time showed 
definite changes. 

Thus, of all the initial tracings, 62 were 
diagnostic, 27 suspicious, 20 nonspecific and 
10 within normal limits. 

Then reviewed were 57 cases in which the 
initial tracings were not diagnostic (table 3). 
Repeated tracings became diagnostic in 22 of 
the 27 cases in which the initial electrocardio- 
grams were suspicious. In one case the trac- 
ing remained suspicious, and in four instances 
tracings were not repeated. In 20 cases with 
initially nonspecific tracings, diagnostic rec- 
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TABLE 3 
Results OF FuRTHER ELECTROCARDIOGRAPHIC STUDIES IN 57 CASES IN 
Waicu Initrac Tractncs Were Not DIAGNostic 





RESULT OF 


FURTHER STUDY Suspicious 


Diagnostic 99 
Suspicious ] 
Nonspecific 

Normal 


EKG not repeated 


i) 
~! 





ords were obtained in nine while four showed 
no change, and in the remaining seven serial 
records were not made. Subsequent tracings 
became diagnostic in four of the 10 cases in 
which original electrocardiograms were nor- 
mal; three remained normal and in three cases 
the tracings were not repeated. 

It is necessary to explain at this point that 
in instances in which the electrocardiogram 
did not become definitely diagnostic of myo- 
cardial infarction the reason may be that serial 


INITIAL EKG RESULT 





- TOTAL 
Vonspecific Normal 
9 1 35 
1 
4 4 
3 3 
7 3 4 
20 10 HY 





records were not continued further, as in eight 
of the cases listed, or that the electrocardio- 
gram was not repeated or could not be, as in 
14 instances. Ten of the latter patients died, | 
two were transferred to other institutions, and 
in the remaining two cases the reasons for 
not repeating the electrocardiographic tracing 
were not known. 

To demonstrate further the necessity of 
making serial tracings to obtain a definite 
diagnosis, those cases were tabulated in which 


TABLE 4 


DELAYED ELECTROCARDIOGRAPHIC CHANGES IN 11 Cases OF MYOCARDIAL INFARCTION 





CASE 
] 2 , } ) 0 7 

? ? 

m3 ? ? ? ? 
3 N N D 

1 N N N 

9 4 § D 

6 ? ? 
8 4 ‘4 D 

9 , 7] 
10 ? ? 
11 N 


HOSPITAL DAY 


8 9 | 10 1] 12 13 14 15 20 
D 
D 
D 
D 
? D 
D | 
D 
N D 





?— Indefinite. 
N—Normal. 
D—Diagnostic. 


378 


POSTGRADUATE MEDICINE 








a definite conclusion was reached but more 
than one repeat tracing had to be done (table 
4). This group comprised 11 cases. Note in 
table 4 that the time interval between hos- 
pital admission and the appearance of elec- 
trocardiographic changes ranged from the 
third to the twentieth day and that they were 
indefinite as late as the ninth day after ad- 
mission. 

When correlating further facts elicited from 
this study, it was determined that the pa- 
tient’s age and sex and the site of the infarct 
had no bearing on the delayed appearance of 
diagnostic electrocardiographic changes. Cer- 
tain well-known factors such as the size of the 
infarct, the position of the heart, the leads 
used, number of tracings and time of record- 
ing still are determining factors which influ- 
ence electrocardiographic results. 


Summary 


1. Diagnosis of acute myocardial infare- 
tion depends heavily on the electrocardiogram. 
2. In a study of 145 consecutive hospital 
admissions, 48 per cent of tracings made on 
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month. As space permits, books of principal in- 
terest to our readers will be reviewed more exten- 
sively. Reviews will be found in this issue starting 
on page A-130 and additional listings on pages 
348, 435 and A-138. 


Natural Childbirth. By H. B. Atlee, M.D., Head, De- 
partment of Obstetrics and Gynecology, Dalhousie Uni- 
versity, Halifax, Nova Scotia. A monograph in the 
American Lectures in Gynecology and Obstetrics, edited 
by E. C. Hamblen, M.D., Associate Professor of Ob- 
stetrics and Gynecology, Duke University School of 
Medicine, Durham, North Carolina. 79 pages. 1956, 
Charles C Thomas, Springfield, Illinois. $2.75. 


The Clinical Psychologist. By William A. Hunt, 
Ph.D., Professor of Psychology and Chairman, Depart- 
ment of Psychology, Northwestern University, and Lec- 
turer in Psychology, Department of Neurology and Psy- 
chiatry, Northwestern University Medical School, Evan- 
ston, Illinois. 206 pages. 1956, Charles C Thomas, Spring- 
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Uleers of the Legs. By Pedro Piulachs, M.D., Chief 
Professor Surgeon, Faculty of Medicine, Barcelona, 
Spain. 574 pages with 303 figures. 1956, Charles C 
Thomas, Springfield, Illinois. $15.50. 
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the first day of hospitalization were definitely 
diagnostic. 

3. Fifty-two per cent of all initial records 
were diagnostic. By serial recording, the diag- 
nostic yield was increased to 82 per cent. 

4. Failure to secure conclusive records is 
explained by the failure to obtain sufficient 
serial graphs in 6 per cent or by the fact that 
tracings were not repeated or could not be in 
12 per cent. 

5. This study should emphasize the neces- 
sity of treating a patient on the basis of clini- 
cal evidence until such time as a corroborative 
electrocardiogram is obtained, and that in the 
interval we should not permit a nonspecific or 
normal tracing to dictate our therapy. 
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A Practical Guide to the Management 
of Intermittent Claudication and the 
Prevention of Gangrene 


STANFORD WESSLER* 


Harvard Medical School, Boston 


Tue diagnosis of in- 
termittent claudication 
is acceptable when 
physical exertion pro- 
duces pain or paresthe- 
sia in the foot, calf or 
thigh, promptly re- 
lieved by cessation of 
the activity without 
change of position of 
the affected part. It 
never occurs in the legs 
as a result of standing, reclining or sitting and 


STANFORD WESSLER 


it has no relationship to the muscle cramps 
which patients have in bed. It is now generally 
accepted that intermittent claudication results 
from muscular ischemia secondary to arterial 
occlusive disease when blood supply is ade- 
quate for resting muscle but inadequate for 
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actively contracting muscle. In the vast ma- 
jority of patients with claudication the pedal 
pulses are absent. So constant is this finding 
that if a patient complains of pain in the leg 
and the arterial pulses are full and bounding. 
the symptom almost certainly is not due to 
arterial insufficiency. 


Critique of Current Therapy 
for Intermittent Claudication 


To provide effective therapy, the physician 
must be cognizant of certain facts about the 
syndrome and of the patient’s reaction to his 
disability. Spontaneous improvement in inter- 
mittent claudication shortly after its onset is 
observed frequently. Significant variations in 
exercise tolerance occur naturally in the course 
of the disease. After occlusion of a major ar- 
tery in an extremity, one may expect an in- 
crease in collateral circulation during the first 
year; this increase may continue for two or 
three years, independent of therapy. 

The initial distress of the patient with inter- 
mittent claudication is often out of all propor- 
tion to the actual disability. This discrepancy 
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is due, in some cases, to the fact that the syn- 
drome represents the first serious physical im- 
pairment encountered in a vigorous, active life 
and one that is envisaged as becoming in- 
exorably more confining as time passes. Other 
persons interpret “hardening” of the leg ar- 
teries to mean the inevitable spread of vascu- 
lar disease to other vital organs. Finally, there 
are those who equate intermittent claudication 
with gangrene and amputation. The physician 
who fully appreciates such fears is in an ex- 
cellent position to help these patients. 

In practice, the disability in most cases of 
intermittent claudication is not profound; only 
a small percentage of patients have to change 
their employment because of a limited exer- 
cise tolerance. Furthermore, intermittent 
claudication does not have the same prognos- 
tic relation to gangrene and amputation that 
angina pectoris has to death from myocardial 
infarction, cardiac arrhythmia or congestive 
heart-failure. 

In this clinical setting, therapeutic attempts 
to alleviate claudication should be essentially 
devoid of risk. 

Today there is no single effective measure 
for the treatment of intermittent claudication 
that has gained wide acceptance. Much inter- 
est exists in the therapeutic value of interrupt- 
ing sympathetic tone either medically or sur- 
gically. Although there is little evidence that 
the arteriolar vessels are in spasm in intermit- 
tent claudication, it has been assumed that 
dilatation of the arteriolar and postarteriolar 
bed will improve the nutrition of ischemic tis- 
sue. Unfortunately, methods such as measure- 
ment of skin temperature and limb volume 
changes do not record effective capillary blood 
flow but rather increments in the total amount 
of blood or the rate at which blood passes 
through a portion of the extremity. There is 
evidence that sympathetic denervation pro- 
duces a relaxation of the direct arteriovenous 
communications as well as of the arteriole- 
metarteriole-capillary network. Whether it is 
possible, therefore, to improve capillary blood 
flow by removing normal tone is not at all 
clear. The observation that interruption of 
sympathetic activity may increase skin tem- 
peratures does not necessarily imply a similar 
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vasodilatation in deep structures. The reverse 
has, in fact, been claimed. Some observers be- 
lieve that interruption of normal sympathetic 
tone (even without producing systemic hypo- 
tension) occasionally may aggravate ischemia. 
Secondary arterial and venous thrombosis has 
been implicated; the mechanism whereby such 
a catastrophe could occur might be exten- 
sive diversion of blood from ischemic tissue 
through dilated arteriovenous sluices. 

Systemically administered vasodilators may 
cause generalized vasodilatation with a de- 
creased blood flow to the legs. It is clear that 
there is a relatively greater “resistance” to the 
interruption of sympathetic tone in the lower 
as compared with the upper extremity. This 
resistance may require the use of relatively 
large doses of sympatholytic agents with re- 
sulting hypotension and tachycardia. Among 
patients with coronary artery disease such dis- 
turbances in hemodynamics may precipitate 
myocardial ischemia and even necrosis. In 
this regard it is essential to recall the high 
incidence of coronary artery disease among 
patients past 50 years of age as well as the 
fact that many patients may have coronary 
artery obstruction without clinical manifesta- 
tions. In the great majority of patients with 
intermittent claudication, therefore, the sys- 
temic use of potent vasodilator drugs probably 
is contraindicated. 

There have been several reports of the value 
of intra-arterial vasodilators in the manage- 
ment of intermittent claudication. This route 
of administration, it has been claimed, will 
minimize the systemic effects of the drugs. Re- 
cently, however, the intra-arterial injection of 
PRISCOLINE® has also been reported to cause 
myocardial infarction. Intra-arterial therapy 
requiring repeated arterial puncture invites. 
of course, the risk of thrombosis in sclerotic 
arteries. The value of such treatment in pa- 
tients with advanced obliterative disease re- 
mains to be established. 

Surgical sympathetic denervation has been 
claimed to produce a “local” vasodilatation 
and relief from the pain of claudication. Yet, 
lumbar sympathectomy causes a response not 
only in the ischemic area but throughout the 
entire extremity. As mentioned before, there 
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is inadequate evidence that effective nutri- 
tional blood flow is increased by this proce- 
dure. Finally, experimental and clinical data 
indicate that in a large majority of cases, re- 
turn of sympathetic tone occurs within months 
of the operative procedure, even though the 
foot may remain warm. These observations 
tend to invalidate the claim that sympathec- 
tomy has any “prophylactic” value in prevent- 
ing intermittent claudication. 

For patients with intermittent claudication 
and arteriographic evidence of a segmental 
occlusion in the femoral artery, resection of 
the occluded zone and its replacement with 
a venous or an arterial graft has been recom- 
mended. Such a procedure, it has been argued 
with justification, would deliver blood to the 
tibial arteries at a more effective pressure. 
This potential advantage, however, must be 
balanced against the limited disability pro- 
duced by the claudication and the multiple 
risks of the operative procedure itself. Seg- 
mental arterial resection for intermittent 
claudication remains an experimental proce- 
dure; it is our opinion that the underlying 
pathologic disturbance and the clinical course 
of the disability will ultimately cause this 
therapeutic approach to be discarded. 

Tenotomy of the Achilles tendon is an- 
other procedure recommended for the relief 
of intermittent claudication. It is well estab- 
lished that uncomplicated claudication invari- 
ably can be relieved by slowing the rate at 
which the patient walks; tenotomy effectively 
achieves such a reduction in speed. However, 
it is usually possible to induce patients to 
walk more slowly without resorting to psycho- 
surgery. 

Despite the apparent therapeutic nihilism 
expressed in the preceding paragraphs, a de- 
tailed, concrete and positive program can be 
offered the patient suffering from intermittent 
claudication. On the basis of the pathologic 
physiology and the emotional responses refer- 
red to earlier, every physician can treat these 
patients effectively without intricate diagnos- 
tic or therapeutic technics. The following de- 
scription summarizes the approach currently 
used in the treatment of intermittent claudica- 
tion at the Beth Israel Hospital in Boston. 
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Practical Management of 
Intermittent Claudication 


1. Establishing the diagnosis—Many pa- 
tients are referred with an incorrect diagno- 
sis. It is important to remember that the diag- 
nosis of claudication is made entirely by the 
history. As the diagnosis carries considerable 
significance to the patient, it should not be ac- 
cepted lightly. Fortunately, claudication is 
one of the most specific of symptoms. It is 
brought on only by continuous exercise and 
is relieved promptly by discontinuing the exer- 
cise without changing the position of the af- 
fected part. Furthermore, it is most unusual 
to be unable to demonstrate some impairment 
of the peripheral pulsations in these patients. 
Attention to these simple details will eliminate 
errors in diagnosis. 

The oscillometer remains overrated as an 
aid in estimating the degree of arterial in- 
sufficiency or the severity of intermittent clau- 
dication. The limitations of the instrument are 
emphasized by situations in which the arterial 
circulation is excellent and yet the oscillo- 
metric excursion is small. Occasionally, care- 
ful palpation reveals pulsations which are not 
recorded by the oscillometer. 

In the past, undue significance has been 
attached to the presence of calcification in the 
walls of atherosclerotic vessels. The clinical 
effects of atherosclerosis are not dependent so 
much on “hardening” of the vessels as on nar- 
rowing or obliteration of the lumen. Recent 
studies have clearly demonstrated the absence 
of any correlation between calcification and 
occlusion in patients in whom the clinical pic- 
ture of atherosclerosis and gangrene was suf- 
ficiently severe to necessitate amputation’ 
(figure 1). These observations indicate that 
the taking of a roentgenogram merely to de- 
termine whether or not arterial calcification is 
present does not contribute materially to the 
diagnosis of intermittent claudication. 

2. Determining the ancillary factors—Hav- 
ing established that intermittent claudication 
is present, one must next search for ancillary 
factors important in increasing the disparity 
between blood supply and demand. The most 
common of these are congestive heart-failure 
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FIGURE 1. Roentgenograms of amputated leg showing inverse relation between arterial calcification 


and occlusion. 


A. Lateral roentgenogram prior to arterial injection of radiopaque medium. Visible cal- 
cification of entire popliteal and anterior tibial arteries and upper fourth of posterior 


tibial artery. 


B. Lateral roentgenogram after injection. Calcified popliteal, anterior tibial and upper 
fourth of posterior tibial arteries patent. Occlusion of remainder of noncalcified pos- 
terior tibial and all of peroneal arteries. 


C. Roentgenogram of leg after it has been “unrolled” so that major vessels lie in one 
plane. Sites of patency and occlusion are shown more clearly than in B. 


and anemia; their correction will significantly 
decrease the extent of arterial insufficiency in 
the extremity. With surprising frequency, pa- 
tients with claudication are more seriously dis- 
abled by an unrecognized coexisting disabil- 
ity than by their arterial insufficiency. Night 
cramps abolished by quinine or PYRIBENZA- 
MINE®, flatfoot corrected by arch supports, 
the postphlebitic syndrome ameliorated by 
elastic bandages, or chronic gouty arthritis re- 
lieved by uricosuric agents may so improve a 
patient’s walking tolerance that the discomfort 
from the claudication alone is no longer dis- 
abling. If some such ancillary disability is 
diligently searched for in each patient with 
claudication, the therapeutic yield will be very 
gratifying. 
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A positive program also requires a re-evalu- 
ation of the medical profession’s attitude con- 
cerning smoking. The continued use of tobacco 
by patients with intermittent claudication is 
still strongly interdicted by many authorities. 
The fact that tobacco smoking increases the 
tone of peripheral vessels is adequate justifi- 
cation for urging all patients with acute ar- 
terial insufficiency to stop smoking, at least 
until the imbalance between obstruction and 
collateral flow has been improved. It is equal- 
ly justifiable, on the basis of a substantial body 
of clinical data, to urge all patients with 
thromboangiitis obliterans to abstain from to- 
bacco. However, for the large group of am- 
bulatory patients with intermittent claudica- 
tion from atherosclerosis, the need for such 
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restriction is not so clear. There is no evidence 
that tobacco, any more than mildly cold 
weather, adversely affects the course of the 
disease. Some investigators have been unable 
to demonstrate any deleterious effects of to- 
bacco on intermittent claudication due to 
atherosclerosis. Others have permitted patients 
to smoke a few cigarettes daily without appar- 
ent harm. For many of these individuals, to- 
bacco smoking is a well-entrenched habit, and 
abstinence may be neither necessary from the 
organic point of view nor desirable for emo- 
tional reasons. Although there are cogent non- 
vascular reasons for discouraging the use of 
cigarettes, we no longer insist that patients 
with stable intermittent claudication secondary 
to atherosclerosis discontinue tobacco as part 
of the therapy of their peripheral arterial in- 
sufficiency. 

3. Assessing the disability—Having estab- 
lished the accuracy of the diagnosis and sat- 
isfied oneself that all potentially related dis- 
orders have been adequately explored and 
treated, one comes to the third aspect of man- 
agement, evaluating the disability. At the out- 
set, one must recognize and deal with the 
psychologic hazards induced by the diagnosis 
itself. The significance of the disability to the 
patient is perhaps the most important limita- 
tion imposed by the syndrome. Failure to meet 
this problem squarely, particularly since a 
quick cure cannot be effected by drugs or sur- 
gery. will result in failure of treatment or loss 
of the patient, or both. The fact that claudica- 
tion will usually improve or at least remain 
stationary and not bar him from gainful em- 
ployment should be clearly explained to the 
patient. This assurance will be reinforced when 
the patient observes that if he reduces his 
speed he can walk farther before experiencing 
pain. Many patients have developed a pattern 
of rapid walking and it may be necessary to 
re-educate them to walk more slowly. 

4. Walking program—Almost routinely, a 
walking program is recommended to each 
patient. He is urged to walk to pain tolerance 
at least four times daily. To present such ther- 
apy to a patient effectively, the physician must 
be convinced that the virtues of the plan are 
real. Walking to pain tolerance provides the 
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most physiologic stimulus yet devised for the 
development of a collateral circulation in those 
areas where it is most needed, namely, the 
ischemic zone. Second, it offers the patient a 
specific program which is simple and com- 
pletely safe. Gangrene of a toe cannot be in- 
duced by excessive walking, per se. Third. 
walking to pain tolerance has a most salutary 
effect on that large group of patients who. 
prior to seeing a physician, voluntarily had 
limited their activity to avoid pain. Invaria- 
bly, these patients had assumed that the pain 
itself was in some way harmful or undesira- 
ble. Finally, the walking routine promptly 
acquaints the patient with improvement as it 
develops: a blood count or an oscillometric 
reading is not needed to convince him or to 
suggest to him that he is better. 


Prophylaxis of Gangrene 


The following section is concerned with a 
different group of patients in whom impend- 
ing gangrene is the main problem. Current 
conservative management has been largely 
responsible for the marked decrease in am- 
putations, the successful use of more limited 
operative procedures, and the relatively ad- 
vanced age at which major amputations are 
now necessary among patients with occlusive 
arterial disease. All therapeutic measures 
aimed at averting or limiting gangrene have 
as their goal a decrease in the disparity be- 
tween the supply and demand for blood by 
ischemic tissue. Any therapeutic procedure 
diverging from this aim may precipitate 
necrosis, 

The prominence of diabetes among patients 
with peripheral arteriosclerosis and gangrene 
is impressive. If glucose tolerance curves are 
obtained in all cases of arterial occlusive dis- 
ease and gangrene, the incidence of diabetes 
becomes even greater.” The infrequency with 
which gangrene necessitating major amputa- 
tion has developed in patients with normal 
glucose tolerance curves has been so striking 
among our cases of peripheral arterial ob- 
struction that we have found this simple test 
to be of considerable value in predicting the 
clinical course of arterial insufficiency. The 


severity of the diabetic state is not related 
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FIGURE 2. Photograph of intravenous injection of heparin through rubber-capped Tuohy-Borst 
adapter attached to indwelling polyethylene catheter inserted into superficial forearm vein. 


to the development of gangrene; in many pa- 
tients the metabolic defect can be recognized 
only after examination of the blood sugar. 
Diabetes, therefore, should be suspected in 
every patient with peripheral atherosclerosis. 
A fresh embolic or thrombotic arterial oc- 
clusion may precipitate gangrene. Factors such 
as hypotension and polycythemia which favor 
the development of intravascular thrombosis. 
therefore, require prompt and effective cor- 
rection. In every patient in whom a fresh 
arterial occlusion led to gangrene at the Beth 
Israel Hospital during the past five years, ex- 
tensive propagation of the clot was found. 
Since one cannot predict in which case exten- 
sion of a fresh occlusion will occur, we have 
considered all patients with fresh arterial oc- 
clusion as medical emergencies and have 
treated them promptly with anticoagulants. 
At present an ideal anticoagulant is not 
available. There is some experimental and 
clinical evidence to indicate that substances 
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such as DICUMAROL® which depress prothrom- 
bin conversion may not provide optimal anti- 
coagulant activity. At present we consider 
heparin the drug of choice in the short-term 
treatment of acute arterial occlusion. Recent- 
ly a new method has been described for the 
intermittent intravenous administration of 
heparin without repeated venipunctures.* The 
technic is based on the use of inlying poly- 
ethylene catheters attached to rubber-capped 
Tuohy-Borst adapters (figure 2). Catheters 
have remained in veins for as long as six 
weeks without the development of ascending 
thrombophlebitis or systemic reactions. In 
some patients there may be a slight localized 
reaction to the catheter after several days; the 
polyethylene tubing is then removed and a 
new catheter inserted at another site. The 
method has been used successfully in the pro- 
phylaxis and treatment of thrombo-embolism 
in patients with a variety of underlying patho- 
logic states. 











FIGURE 3. Bilateral low thigh amputation in 60 year old 
diabetic man with healed myocardial infarction and con- 
gestive heart-failure. There has been excellent functional 
result for one year. 


In approximately half of the cases in which 
gangrene develops, a history is obtained of 
avoidable trauma, unnecessary minor surgery 
of the toes or the injudicious use of various 
local applications. Experience with ischemic 
extremities has demonstrated repeatedly that 
patients with extensive occlusive disease may 
be protected from gangrene by diligent care of 
the feet. Conversely, in the presence of proved 
minimal occlusive disease a severe, neglected 
insult to the leg may result in extensive gan- 
grene even in the presence of pedal pulsations. 
It is this knowledge which fully justifies the 
effort involved in acquainting each patient 
with the minutiae of good foot care. This is 
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particularly important among patients with 
diabetic neuropathy or impaired vision. 

The following type of instructions may be 
profitably given to each patient with inter- 
mittent claudication. 

1. Avoid temperature extremes—Do not 
expose the feet to cold water or low tempera- 
tures that may produce frostbite. Do not bathe 
feet in hot water and avoid exposure of the 
legs to hot water bottles, electric pads, sun 
or ultraviolet light. The complaint of cold feet 
at night frequently can be relieved with warm 
socks and blankets rather than by the direct 
application of heat. 

2. Avoid mechanical trauma—Toenails 
must be trimmed carefully to avoid nicking 
the skin and cut straight across to prevent in- 
growth of the nail. Rough nail edges or nail 
splitting can be avoided by soaking the toes 
in warm (not hot) water prior to cutting. If 
vision is poor or if for any other reason difh- 
culty is encountered in cutting the nails, they 
should be trimmed by a member of the family 
or a qualified chiropodist. Patients are advised 
that it is extravagant to save money on shoes. 
Shoes must fit well, be made of relatively soft 
leather, and be broken in slowly to avoid blis- 
ters. Coarse socks are undesirable because they 
tend to wrinkle. Corns and calluses usually 
can be traced to inadequate shoes or poor 
metatarsal arches. If these defects are cor- 
rected, the thickened layers of skin will soften 
gradually and can be gently removed. If chi- 
ropody is necessary, the chiropodist should 
be informed of the vascular problem. The pa- 
tient is instructed never to go about the house 
without slippers or walk barefoot to the beach, 
lest injury be incurred from some unsuspected 
object on the floor or ground. Crowded places 
where the feet may be injured also demand 
special care on the part of the patient. 

3. Local hygiene—The feet must be kept 
clean by frequent bathing (at least every other 
day). The skin must be thoroughly dried with 
a towel after bathing and then powdered with 
plain, nonmedicated talc. If feet perspire free- 
ly, a change of socks preceded by powdering 
of the feet should be carried out twice daily. 
In addition to cleanliness and dryness, it is 
imperative that the skin be kept soft and pli- 
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able so that it remains free of cracks which 
can lead to gangrene. The application of a 
very thin layer of lanolin to the feet nightly 
is very effective in this regard. The feet may 
be covered with cotton or wool socks to avoid 
soiling the bed sheets. Excess lanolin should 
always be removed with cotton before apply- 
ing the sock. Prevention of fungous infection 
can be achieved by keeping the feet dry and 
avoiding sources of contamination such as 
public baths, showers and swimming pools. 
Finally, no medicine or chemical should be 
applied to the foot unless prescribed by a 
physician. 

In general, bland powders, lanolin and cer- 
tain nonsensitizing antibiotic ointments (for 
the treatment of local infections on advice of 
a physician) are the only substances that may 
need to be applied to the skin of the ischemic 
extremity. 

4. Injury—Minor injuries, particularly 
those involving a break in the skin, justify a 
call to a physician. When in doubt, bed rest 
and exposure of the foot to room temperature 
without the weight of bedclothes is the safest 
treatment until the doctor arrives. 

Gangrene rarely appears de novo even in 
the limb with extensive old arterial obstruc- 
tion. It usually develops because of the addi- 
tional burden brought on by fresh arterial 
occlusion, diabetes, congestive heart-failure, 
anemia, trauma or infection. At present, thera- 
peutic measures are readily available to meet 
these major threats to the viability of the 
ischemic limb. Today, short of a cure for 
atherosclerosis, prophylaxis remains the real 
key to therapy. By insuring proper care of 
his feet, the patient and his physician rather 
than the extent of the occlusive disease per se 
will largely determine the incidence of gan- 
grene and amputation. 


Rehabilitation 


The catastrophic sequelae of amputation, 
both physical and emotional, can be overcome 
effectively by a sensitive and flexible yet dy- 
namic approach which has as its basic goal 
the return of the vascular amputee to an am- 
bulatory status. Although such aims are readi- 
ly accepted by physicians for young patients 
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with post-traumatic amputations, there has 
remained among many members of the medi- 
cal profession a reluctance to embark on such 
“ambitious” programs in cases of elderly pa- 
tients who are frequently handicapped by ad- 
ditional disabilities, such as pulmonary insuf- 
ficiency, congestive heart-failure, hemiplegia 
and arthritis. The salvage rate among these 
elderly diabetic amputees is surprisingly high. 
We have been particularly impressed with the 
simplicity of achieving a good functional re- 
sult in many of these patients. The key to such 
success is early ambulation. Close liaison with 
a competent limb-maker has resulted in an 
initial fitting on the fifth or sixth postopera- 
tive day when the dressing is first removed, 
and the availability of the prosthesis within 
two weeks of the amputation. Thus, guidance 
and support of the patient in adjusting to the 
limb and in gait training, which at first seems 
overwhelming to the patient, are handled in 
the hospital setting. Occasionally the success- 
ful use of a prosthesis is achieved only through 
the combined and sustained efforts of the de- 
partments of physical medicine, surgery, medi- 
cine, psychiatry and social service. We are 
convinced that this type of integrated ap- 
proach is justified by the striking results that 
are frequently achieved (figure 3). 


Summary 


The diagnosis and therapy of intermittent 
claudication are critically reviewed. A de- 
tailed, concrete and positive program is de- 
scribed whereby every physician can effective- 
ly treat patients with intermittent claudication 
without recourse to intricate diagnostic or 
therapeutic technics. Therapeutic measures 
for preventing gangrene are discussed and in- 
structions for good foot care are presented in 
detail. A program for the ambulation of the 
vascular amputee is outlined. 
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Experience With Fibrinogenopenia 


EK. STEWART TAYLOR* 


University of Colorado School of Medicine, Denver 


Purine the eight 
years between 1946 
and 1954, among ap- 
proximately 8000 con- 
secutive obstetric de- 
liveries at the Colorado 
General Hospital. 
fibrinogenopenia has 
occurred in only three 
cases. The disease does 
not represent a great 
problem in any one 
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hospital, but its community incidence is of 
profound importance because of the number 
of maternal deaths which may accumulate 
from the severe forms. 

Two of the three cases of fibrinogenopenia 
were associated with abruptio placentae. The 
third patient demonstrated the acquired clot- 
ting defect as a complication of maternal sen- 
sitization to the Rh factor while carrying an 
erythroblastotic fetus which had died in utero. 

In addition to these three cases, we saw 
four other patients with fibrinogenopenia in 
consultation. In all four cases the deficiency 


*Professor and Head of the Department of Obstetrics and Gynecology 
University of Colorado Medical Center, Denver, Colorado. 
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was associated with abruptio placentae. 

The clotting defect seemed to be corrected 
in four of the cases of fibrinogenopenia and 
abruptio placentae by the substitution of 
human fibrinogen, but two of the patients 
failed to survive because of other severe com- 
plications of the disease. 

Our first case of afibrinogenemia was that 
of a patient seen in 1947, and we were at a 
loss to know how to cope with the problem. 

Case 1—This patient was in the hospital 
under treatment for mild preeclampsia of some 
weeks’ duration. She was given intravenous 
human salt-free albumin as part of her treat- 
ment. While receiving the albumin, she ex- 
perienced a severe chill. The albumin was dis- 
continued. Shortly thereafter the patient had 
a generalized convulsion and started to bleed 
from the gums, nose, rectum and vagina, and 
signs of severe abruptio placentae appeared. 
Samples of her venous blood failed to clot. 
This crisis occurred in 1947, before fibrino- 
genopenia was understood and before human 
fibrinogen became available for therapeutic 
use. The patient never regained consciousness 
and died within 15 hours. Pathologic examina- 
tion revealed lesions in the kidney, brain and 
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liver which were compatible with eclampsia. 
Gross hemorrhage was present throughout the 
respiratory, genital and digestive tracts. A mas- 
sive retroplacental extrusion of blood was 
found within the uterus. The dead fetus was 
undelivered. 

Reports then began to appear in the litera- 
ture to bring this serious but unusual compli- 
cation to our attention. De Lee,’ Kellogg’ and 
others had spoken of the syndrome, but most 
clinicians either had never encountered such 
a problem or had presumed that uterine atony 
was the cause of hemorrhage and death. There 
was the belief that a Couvelaire uterus and 
uterine atony were the essential causes of post- 
partum hemorrhage. Formerly, hysterectomy 
was advised and performed. Severe grades of 
uterine bleeding were not cured by hysterec- 
tomy, and patients died because of generalized 
purpura. It is now believed that the specific 
problem was afibrinogenemia. It is not known 
whether there is a gradual depletion of fibrino- 
gen before the bleeding tendency appears or 
whether there is a sudden depletion of this 
factor through massive intravascular deposi- 
tion of existing fibrinogen in the form of fibrin. 

In 1951 we obtained from Dr. Duncan E. 
Reid and Dr. Louis K. Diamond of Harvard 
a supply of human fibrinogen. This had been 
prepared under the auspices of the American 
Red Cross and was sent to us for emergency 
trial use in obstetrics with the provision that 
we report our clinical results to Drs. Diamond 
and Reid. We were warned of the possible in- 
fectious hepatitis that might appear later as 
a result of fibrinogen administration. 

Later, the Division of Laboratories, Michi- 
gan Department of Health, Lansing, Michigan, 
through H. B. Anderson and K. B. McCall, 
provided us with human fibrinogen for clini- 
cal trial. The Michigan program was also 
sponsored by the American Red Cross. 

We have been called on five times in the 
past four years to administer fibrinogen, in 
four instances for abruptio placentae and once 
for a fibrinogen depletion associated with 
intra-uterine death of an Rh positive fetus in 
an Rh negative mother. A brief report on the 
latter patient follows. 

Case 2—This patient was Rh negative and 
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had a high Rh antibody titer. Intra-uterine 
fetal death occurred five weeks before the pa- 
tient’s admission to the hospital. On admis- 
sion she exhibited edema, albuminuria and 
hypertension. Ecchymotic spots appeared on 
the forearm when a tourniquet was left on the 
arm for several minutes. A fresh blood sample 
clotted poorly after 15 minutes and incubation 
of the clot for one hour at body temperature 
caused it to disintegrate. She was given 6 gm. 
of human fibrinogen intravenously and a sta- 
ble clot resulted. Since the patient previously 
had had a cesarean section it was decided to 
perform a hysterotomy to remove the dead 
fetus and placenta. One hour after the opera- 
tion, shock developed and the patient died. 
The pathologic tissue examination showed 
massive intravascular deposition of fibrin. 

Comment—It is felt that the cesarean sec- 
tion and the trauma associated with it pro- 
vided the final insult to a very disturbed physi- 
ology. Probably the replacement of fibrinogen 
was inadequate. Blood levels of fibrinogen 
should have been studied in relation to both 
diagnosis and replacement therapy. Subse- 
quent experience by ourselves and others has 
shown that this condition must always be an- 
ticipated if a fetus dies in utero and is not 
delivered after five or six weeks. The patient’s 
blood should be tested repeatedly to deter- 
mine clotting ability, and plasma fibrinogen 
levels should be obtained if intra-uterine fetal 
death has occurred. There have been no re- 
ports of maternal fibrinogenopenia occurring 
prior to the fifth week after an intra-uterine 
fetal death. 

Case 3—This patient had severe preeclamp- 
sia at term and came to the hospital with the 
additional finding of severe abruptio placen- 
tae. The membranes were artificially ruptured. 
The patient bled freely from venous puncture 
wounds, and afibrinogenemia was demon- 
strated. She was given 4 gm. of human fibrino- 
gen intravenously. PITOCIN® was administered 
in a venous infusion of distilled water to stim- 
ulate labor. The clotting defect was corrected. 
The patient delivered a stillborn infant vagi- 
nally 13 hours after rupture of the membranes 
and recovered satisfactorily. 

Comment—The current opinion is that such 
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a patient should be delivered abdominally if 
vaginal delivery does not occur rather prompt- 
ly after correction of the afibrinogenemia and 
rupture of the membranes. 

Case 4—This patient represented the one 
maternal death and the second case of afi- 
brinogenemia in our series of 70 patients with 
abruptio placentae seen at the Colorado Gen- 
eral Hospital in the eight years covered by 
this report. The severe detachment of the 
placenta was a complication of preeclampsia. 
Complete separation of the placenta was as- 
sociated with fetal death, profound maternal 
shock and demonstrable  fibrinogenopenia. 
Human fibrinogen, 6 gm., and several blood 
transfusions corrected the fibrin deficiency. 
The membranes were ruptured artificially and 
vaginal delivery occurred eight hours later. 
The patient’s clotting deficiency was corrected, 
but she died three months later of acute ad- 
renal insufficiency, secondary to necrosis of 
the pituitary gland. It was felt that the latter 
condition, which was found at autopsy. was 
the result of obstetric shock. 

Comment—tThis patient died of complica- 
tions of the abruptio placentae syndrome which 
were unrecognized before death. The fibrino- 
genopenia, however, was corrected during the 
period of emergency treatment. 

Case 5—This patient had toxemia of preg- 
nancy, severe abruptio placentae, fibrinogeno- 
penia and twin stillborn infants. Her clotting 
difficulty was corrected by administering 4.5 
em. of fibrinogen. Cesarean section was per- 
formed one and one-half hours after the fibrin- 
ogen was administered, and when artificial 
rupture of the membranes and Pitocin failed 
to effect delivery. Artificial rupture of the 
membranes was performed two hours before 
cesarean section. The patient recovered. 

Comment—tThe fibrinogen deficiency was 
recognized and treated promptly. The mem- 
branes were ruptured to relieve intra-uterine 
pressure and to induce labor. Labor did not 
start promptly even with Pitocin stimulation. 
Abdominal hysterectomy was elected, the 
fibrinolytic process was arrested, and the pa- 
tient recovered. 

Case 6—This patient had a normal preg- 
nancy until hypertension, albuminuria, severe 
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abruptio placentae and fibrinogenopenia de- 
veloped suddenly during the course of labor. 
Obstetric shock occurred which was out of 
proportion to the amount of blood lost. Im. 
mediate blood transfusions and 6 gm. of 
fibrinogen were administered. The bleeding 
tendency seemed controlled and the patient 
improved. Three hours after delivery a second 
episode of obstetric shock appeared. The pa- 
tient bled from the vagina and again the blood 
showed no tendency to clot. Fibrinogen was 
again administered (3 gm.), but the patient 
died one-half hour later, four hours after 
delivery. 

Comment—Analysis of this death in light 
of present experience suggests that it may 
have been preventable. The first symptoms of 
abruptio placentae occurred 12 hours before 
death. Delivery was accomplished after seven 
hours of symptoms, and although the abruptio 
placentae syndrome was recognized immedi- 
ately the fibrinolytic syndrome was not recog- 
nized until after delivery. According to our 
present knowledge of this disease process it is 
imperative to recognize the afibrinogenemia 
early, treat it, and then empty the uterus by 
cesarean section soon thereafter if labor does 
not progress quite rapidly. 

Case 7—This patient had an accidental 
placental separation characterized by continu- 
ous abdominal pain, vaginal bleeding and 
sudden cessation of fetal movements. Six hours 
later she arrived at the hospital, with moder- 
ate shock, preeclampsia and abruptio placen- 
tae. A blood sample failed to clot on standing 
for several hours. Shortly after admission to 
the hospital the patient delivered a term-size 
stillborn infant vaginally. A 1000 cc. postpar- 
tum hemorrhage occurred. The patient was 
given 3 units of whole blood, the clotting de- 
fect was corrected soon after delivery, and 
she made a satisfactory recovery. 

Comment—This patient had a severe abrup- 
tio placentae syndrome with fibrinogenopenia. 
and despite the presence of the symptoms of 
separation for six hours, she recovered. This 
tends to illustrate that the disease process may 
not always be fatal although untreated with 
fibrinogen. 

To summarize these seven cases, there were 
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six patients with abruptio placentae and one 
patient carrying a dead fetus in utero who 
demonstrated fibrinogenopenia. Four of the 
seven died. Three had adequate fibrinogen re- 
placement but died of complications of the 
disease after the clotting defect was corrected. 

Anderson, McCall and Hertell,* through 
collected experiences reported to them at the 
Michigan State Health Department, reported 
131 patients treated with fibrinogen with 22 
deaths. Almost half the patients treated were 
diagnosed as having abruptio placentae, and 
almost two-thirds had conditions associated 
with pregnancy. Of the 64 cases of abruptio 
placentae reported to them in which the pa- 
tients were treated with fibrinogen, 60 re- 
sponded satisfactorily. Only one of these pa- 
tients died from hemorrhage that failed to 
respond to the administration of fibrinogen. 

Amniotic fluid embolus has been reported 
as being capable of producing sudden afibrino- 
genemia.* While we have encountered three 
patients who were thought to have had amni- 
otic fluid emboli, we have not seen an instance 
of afibrinogenemia occurring as a result of a 
recognized amniotic fluid embolus. 

Any intra-uterine fetal death conceivably 
might lead to afibrinogenemia if the dead 
fetus remains in the uterus for a long period. 
In our series, afibrinogenemia occurred in a 
case of intra-uterine death of an erythroblas- 
totic infant five weeks after the fetal death. 
When an intra-uterine fetal death has existed 
for as long as 35 to 40 days the patient’s blood 
should be checked for fibrinogen depletion. 

Cutter Laboratories recently have produced 
a purified human fibrinogen that is now avail- 
able for treatment of hypofibrinogenemia. It 
is prepared in 1 gm. packages complete with 
diluent and administration set. The product 
is still quite expensive and appears under the 
name Parenogen. It is safe and effective. ac- 
cording to our present knowledge. 

It is difficult to give a set plan of advice for 
the management of the serious obstetric com- 
plication of hypofibrinogenopenia. When the 
condition appears, it is necessary to make the 
diagnosis as early as possible. In addition to 
abruptio placentae, amniotic fluid embolus 
and fetal death in utero, varying degrees of 
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hypofibrinogenemia have been reported in as- 
sociation with abortion,’ retained placenta® 
and eclampsia.‘ 

The plasma fibrinogen level in a normal 
pregnant patient at term is about 400 mg. per 
100 ml.° When plasma fibrinogen levels are 
found materially below 400 mg., and particu- 
larly when they reach 100 mg. or lower, a 
hemorrhagic diathesis from fibrinogenopenia 
may be anticipated.” Our opinion is that when 
one is dealing with a potential candidate for 
hypofibrinogenemia, repeated plasma deter- 
minations for fibrinogen should be performed. 

Clotting deficiency or hypofibrinogenemia 
should be corrected by administering 2 to 6 
em. of human fibrinogen. Whole blood must 
be used in sufficient quantities to replace blood 
loss and combat shock if active bleeding has 
occurred. When the patient’s condition is sat- 
isfactory, the uterus should be emptied by the 
most atraumatic and the most expedient meth- 
od. For some patients, cesarean section may 
be the best treatment; for others, rupture of 
the membranes and Pitocin stimulation may 
be most beneficial. Until the uterus is emptied, 
the threat of afibrinogenopenia exists, and the 
more extensive the process of placental sepa- 
ration the greater the amount of thrombo- 
plastin released to the general circulation. 
Artificial rupture of the membranes may re- 
duce the amount of thromboplastin being lib- 
erated from the placental site and hasten the 
process of labor. 


Summary 


Personal experience with fibrinogenopenia 
over an eight year period is presented. Seven 
cases of fibrinogenopenia are reported and 
discussed. The causes of afibrinogenopenia 
are reviewed. 


Conclusions 


1. In all cases of moderate to severe abrup- 
tio placentae or intra-uterine fetal death of 
over one month’s duration, the patient’s blood 
should be studied for fibrinogen deficiency. 

2. Fibrinogen deficit should be corrected 
by administering intravenous human fibrino- 
gen in quantities sufficient to bring the fibrino- 
gen levels to normal. 
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3. Delivery of the obstetric patient with the 
fibrinolytic syndrome should occur as soon as 
the fibrinogen can be satisfactorily replaced, 
and before the condition has an opportunity 
lo recur. 

}. The maternal mortality rate from the 
fibrinolytic syndrome is extremely high and 
the condition must be recognized early and 
treated, 
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AMERICAN COLLEGE OF SURGEONS SECTIONAL MEETINGS, 
1957: San Juan, Puerto Rico, January 16-18. Sessions 
will be held aboard the S. S. Homeric en route and then 
at The Caribe Hilton Hotel. Local committee chairman 
is Dr. Jose Noya Benitez, Professor and Chairman, De 
partment of Surgery, School of Medicine, University of 
Puerto Rico. 


New Orleans, February 4-7, Hotels Jung and Roosevelt. 
Dr. Howard Mahorner, Clinical Professor of Surgery. 
Louisiana State University School of Medicine, is chair- 
man of the arrangements committee. Nurses are invited 
to attend, 


Seattle, February 28-March 2, The Olympic Hotel. Gen 
eral committee chairman is Dr. Henry N. Harkins, Pro 
fessor and Executive Officer, University of Washington. 
School of Medicine. 


Washington, D.C., March 18-20. The Sheraton-Park 
Hotel. Dr. W. Ross Morris, Associate Professor, George 
Washington University, School of Medicine, is program 
director. 

Toronto, The Royal York, March 25-27. Program plan- 
ning is under the direction of Dr. Stuart Douglas Gor- 
don, Assistant Professor of Surgery, University of To- 
ronto, Faculty of Medicine. 

St. Paul, April 8-10, Hotels Lowry and St. Paul. Dr. 
Charles E. Rea, Clinical Professor, University of Minne- 
sota Medical School, is general program chairman. 





For additional information write to: Dr. H. Prather 
Saunders, Associate Director, American College of Sur- 
geons, 40 East Erie Street, Chicago 11, Illinois. 


EicutH = PostérapuateE ASSEMBLY IN ENDOCRINOLOGY 
anD MetapotisM, Houston: October 22-27, 1956, at 
Texas Medical Center. Assembly is sponsored by The 
Endocrine Society. For further information write to: 
Office of the Dean, The University of Texas, Postgradu- 
ate School of Medicine, Texas Medical Center, Houston 


25, Texas. 
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Finst INTERNATIONAL CONGRESS OF NEUROLOGICAL Sct- 
ENCES, Brusseis: July 21-29, 1957, First affiliation of all 
independent International Congresses into a single con 
vention. Organization centralized under direction of Pro- 
fessor P. van Gehuchten and Dr. Ludo van Bogaert. 
president and secretary-general of the Belgian National 
Committee for Sixth International Neurological Con- 
gress. Scheduled to meet simultaneously are: Sixth In- 
ternational Neurological Congress, Fourth International 
Congress of Electroencephalography and Clinical Neuro- 
Third International Congress of Neurepa- 
thology, First International Congress of Neurological 
Surgery, Third Meeting of the International League 


phy siology a 


\gainst Epilepsy, and Second Symposium Neuroradio- 
logicum. Program information may be obtained from: 
Dr. Pearce Bailey, Secretary, Committee for the United 
States, Sixth International Neurological Congress, Na- 
tional Institutes of Health, Bethesda 14, Maryland. 


THE NATIONAL FOUNDATION FOR INFANTILE PARALYSIS 
announces postdoctoral fellowships for full-time study 
for careers in research or academic medicine, or in the 
clinical fields of psychiatry, rehabilitation, orthopedics, 
the management of poliomyelitis and preventive medi- 
cine. Partial fellowships are available for qualified vet- 
erans to supplement G.I. educational benefits. Applica- 
tions must be received by March 1, September 1 
December 1 for consideration in May, November or 
February, respectively. For further information write to: 
Division of Professional Education, The National Foun- 
dation for Infantile Paralysis, 120 Broadway, New York. 


University oF Texas, Houston: First annual clinical 
symposium, November 9-10, at the M. D. Anderson 
Hospital and Tumor Institute. Management of carci- 
noma of the breast will be the topic. Dr. Melvin A. 
Casberg, vice-president in charge of medical affairs for 
the University of Texas, and Dr. lan Macdonald. asso- 
ciate clinical professor of surgery at U.C.L.A. and presi- 
dent of the California division of the American Cancer 
Society, will be among the speakers. 
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The Problems of Ovarian Tumors 
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B+ is significant that 62 per cent of all ovaries 
removed in one hospital in a period of four 
years were found to be normal.' Of the ovaries 
that were removed in various private hospitals 
in Los Angeles and adjacent cities in one year 
and preoperatively diagnosed as showing ova- 
riin pathology, only about 27 per cent were 
found to be pathologic at operation.” Reports 
such as these indicate that major problems 
confront anyone who attempts to diagnose 
and treat ovarian neoplasms. The problems 
can be classified as follows: 
1. Problems of diagnosis 
(a) Problems resulting from the basic 
physiology of the ovary 
(b) Problems due to the characteristic 
silence of ovarian tumors 
(c) Problems due to the inaccessibility 
of the ovaries 
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2. Problems of therapy 
(a) Criteria for therapy 
(b) Therapy in the nonpregnant patient 
(c) Therapy in the pregnant patient 

To solve these problems, examination must 
be systematic and thorough, and therapy must 
be prompt, adequate and exacting. 

The first problem in diagnosis is due to the 
basic function of the ovary. In palpating the 
adnexa, it is of paramount importance to be 
cognizant of the phase of the patient’s men- 
strual cycle. When the graafian follicle ex- 
trudes the ovum, it changes into a corpus 
luteum which then regresses in a routine, or- 
derly manner. The normal ovulatory cycle has 


393 








been well illustrated in a drawing by Netter.* 
It can be upset by the retention of structures 
in any stage of development. The result may 
be a physiologic derangement which at times 
may cause distinctive symptoms such as those 
which occur as a result of polycystic ovaries 
associated with the Stein-Leventhal syndrome. 
At other times, this physiologic derangement 
may mimic other pelvic problems such as the 
persistent corpus luteum cyst syndrome, which 
first was described by Halban in 1915. This is 
characterized by a brief period of amenorrhea 
followed by irregular uterine bleeding, uni- 
lateral pelvic pain, and a small, tender, mova- 
ble adnexal mass. These can be mistaken for 
the signs and symptoms of an unruptured 
ectopic pregnancy. 

It is no sin to perform a laparotomy as a 
result of an erroneous diagnosis in a case in 
which one of these structures persists with or 
without symptoms. In fact, this surgical pro- 
cedure sometimes is necessary in order to 
eliminate the possible presence of a danger- 
ous neoplasm. Gross recognition of these struc- 
tures is necessary in order to determine wheth- 
er or not an operation is indicated. If surgery 
is indicated, it should be conservative. 

The second diagnostic problem is the char- 
acteristic silence of ovarian tumors. They have 
been rightfully called the silent, sneaking kill- 
ers of women. Pain is a rare symptom of 
ovarian neoplasms, and it occurs only as a re- 
sult of complications of the neoplasm. It is 
the result of confined bleeding, scarring of 
endometriosis, torsion of an ovarian cyst, or 
active hemorrhage into a cyst or due to rup- 
ture of a cyst. In spite of this, the ovary and 
the closely associated appendix become the 
target for all pelvic pain. The surgeon who 
opens the abdomen in a case of acute appendi- 
citis sometimes is disturbed to find that the 
appendix is not red but barely blushing. When 
confronted with an ovary containing function- 
al cysts in all stages of development, he finds 
it difficult to close the abdomen without also 
removing the ovary, which he believes is par- 
tially responsible for the pain. The pinching 
pains of a bothered conscience are relieved by 
rationalizing that if one ovary is left the pa- 
tient will have more than enough ovarian tis- 
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sue. It would be a different story if the tables 
were turned, with the surgeon the victim of a 
possible orchiectomy. 

A similar situation exists when the abdo- 
men is opened for the removal of a cyst that 
was palpated only a week or a few days before 
the operation. Surprise and shock result when 
the surgeon discovers that the cyst, which was 
a functional cyst, is no longer present. The 
ovary usually is removed because the cyst 
might, or without doubt will, re-form if the 
function is normal. The appendix also is re- 
moved to eliminate all the possible causes of 
pain. Needless to say, the pain often is present 
after the incision has healed, and it then is 
attributed to adhesions. It should be re-empha- 
sized that pain rarely is an early symptom of a 
tumor of the ovary. 

The first indication of the existence of an 
ovarian tumor may be its discovery by routine 
or periodic physical examination. Early diag- 
nosis of an ovarian tumor possibly can be 
made by careful examination. Endometrial 
carcinoma, which often is asymptomatic, fre- 
quently can be diagnosed by endometrial 
biopsy or by uterine aspiration and examina- 
tion of the aspirated material by means of 
Papanicolaou’s method of staining. A diag- 
nosis of carcinoma of the cervix often can be 
made in the early stage by means of biopsy 
or by examination of cervical smears by using 
the staining method of Papanicolaou. It, there- 
fore, is evident that all women should be 
urged to have a periodic examination. 

The diagnostic significance of enlargement 
of the abdomen in cases of tumor of the ovary 
is the same as that of cachexia in cases of 
tuberculosis. Both of these signs occur late in 
the course of the respective diseases. In cases 
of tumor of the ovary, one is interested in 
early diagnosis. At times, a very small tumor 
will produce sufficient pressure to cause dis- 
comfort in the bladder, rectum and legs. A 
lesion of the ovary can cause subdiaphrag- 
matic or hypogastric discomfort by a reflex 
mechanism. 

Menstruation is rarely affected. Exceptions 
are the dysmenorrhea of endometriosis, the 
menorrhagia associated with a granulosa cell 
tumor, and the hypomenorrhea or amenor- 
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rhea associated with an arrhenoblastoma. 

One of the chief problems in the diagnosis 
is “visualization,” by palpation, of the ovarian 
mass that is responsible for the symptoms. 
In this respect, the diagnosis of a tumor of 
the ovary is more difficult than the diagnosis 
of a tumor of the breast or of the cervix or 
fundus of the uterus. Before one undertakes 
a gynecologic examination, the patient’s blad- 
der should be empty and her bowel should be 
free of all solid material. The patient should 
be examined with an unlubricated speculum, 
and bimanual examination should be made by 
the abdominovaginal and rectovaginal meth- 
ods. Such bimanual examination is very valu- 
able in the diagnosis of lesions of the ovary. 

What other diagnostic aids are available? 
At times, the suspected presence of an ovarian 
lesion can be verified by roentgenographic ex- 
amination. This diagnostic procedure is useful 
in distinguishing a huge ovarian cyst from 
ascites. It may reveal that the course of the 
sigmoid is so altered that it crowns the tumor. 
This crowning appearance of the sigmoid is 
not observed in cases of ascites. 

The gynecologic examination of an obese 
woman is a challenge even when the examina- 
tion is performed bimanually by the abdomi- 
novaginal and rectovaginal methods. Culdos- 
copy may be of assistance in verifying the 
suspected presence of an ovarian tumor. Our 
experience with this diagnostic procedure is 
limited. We are better qualified to use culdot- 
omy, and have employed this procedure suc- 
cessfully. It not only will allow inspection of 
the lesion but occasionally will permit correc- 
tion of a pathologic condition. 

We cannot agree with physicians who advo- 
cate the aspiration of ovarian cysts through 
the cul-de-sac of Douglas. This is done with- 
out direct vision, and one of the fundamental 
principles of ovarian surgery is to avoid spill- 
ing the contents of a cyst. 

We have made a study of the clinical rec- 
ords in 508 cases of tumor of the ovary which 
were observed at the Milwaukee Hospital. Five 
gynecologists were responsible for the care of 
the patients in most of these cases. This hos- 
pital, which is a private institution, has an 
accepted residency training program, and is 
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closely affiliated with the Marquette Univer- 
sity School of Medicine for the teaching of 
senior students. 

The tumors were benign in 441 cases. In 
367 (83 per cent) of these cases, the correct 
diagnosis was made preoperatively. In 8 of 
the remaining 74 cases in this group, the 
tumor was found in the course of an opera- 
tion which was performed for some other 
pathologic condition. The erroneous diag- 
noses were as follows: fibroids in 41 cases, 
endometriosis in 15 cases, appendicitis in 5 
cases, ectopic pregnancy in 4 cases, and ade- 
nomyosis in 1 case. 

The correct diagnosis was made preopera- 
tively in 45 (67 per cent) of the 67 cases in 
which the tumors were malignant. In 3 of the 
remaining 22 cases in this group, no diagnosis 
was made preoperatively, but the malignant 
tumor was disclosed by an exploratory lapa- 
rotomy. The erroneous diagnoses were as fol- 
lows: fibroids in 14 cases, appendicitis in 2 
cases, ectopic pregnancy in | case, endometri- 
osis in 1 case, and carcinoma of the fundus in 
1 case. 

The results of this study emphasize what 
can be accomplished in a well-controlled hos- 
pital in which exacting diagnosis is a neces- 
sity owing to resident and student training. 

In order to justify the performance of a 
radical operation, some surgeons maintain 
that the incidence of ovarian tumors is high 
in cases in which an operation has been per- 
formed on the pelvis. A previous pelvic opera- 
tion had been performed in only 27 of the 
cases which we studied. The ovarian tumor 
was malignant in 11 of these cases and benign 
in the remaining 16 cases. 


Criteria for Therapy 


If clinical examination discloses an adnexal 
mass, how should the clinical findings be in- 
terpreted and how should the patient be 
treated? No one is infallible. One who has not 
made an error in diagnosis has not treated a 
patient. A serious error, namely, scheduling 
the patient for an immediate operation, can 
be avoided. Early scheduling of an operation 
is done partly for the benefit of the patient 
and partly to avoid losing the patient. Except 


395 





in the case of a solid tumor, most gynecolo- 


gists have learned and are teaching that after 
a pelvic mass is discovered the patient should 
be observed for six to eight weeks before oper- 
ation is performed. During this interval, the 
patient should be examined every two weeks. 
If the mass persists in spite of the physio- 
logic changes that can be expected to occur 
during this interval, and if it is 5 cm. or more 
in diameter, operation should be performed. 
Although tumors of this size usually are be- 
nign, from 5 to 10 per cent of such tumors are 
found to be malignant. The physician who 
plays a hunch that such a tumor is not malig- 
nant doesn’t have a second chance. 

~ We recently had an experience which em- 
phasizes the necessity for this period of ob- 
servation. A woman who was employed by a 
group of physicians came to our office for a 
pelvic examination. After she was told that 
she did not have any pelvic lesion, she said 
that she had been examined after an episode 
of right-sided pain and that she had been told 
that she had an ovarian cyst and that the cyst 
should be removed immediately. 

It is a certainty that her physician, who was 
one of her employers, was sincere and honest. 
since replacement help is difficult to obtain 
and train. However, he made a serious error. 
namely, making a diagnosis without sufficient 
observation. 

The patient was told that the cyst that her 
physician had palpated probably was either a 
large physiologic cyst or a corpus luteum as- 
sociated with hemorrhage. She was told that 
these frequently regress without intervention. 
She was satisfied with this explanation, and 
no harm was done. 

We want to re-emphasize that the results of 
a pelvic examination cannot be evaluated in- 
telligently unless the patient’s bladder is empty 
and her bowel is free of solid material at the 
time of the examination. The importance of 
this preparation is illustrated by an experi- 
ence which a resident and I recently had. A 
patient was sent to the hospital because of 
acute pain in the lower part of the abdomen 
and a palpable mass in this region. The diag- 
nosis was a twisted ovarian cyst. A catheter 
was inserted to prepare the patient for pre- 
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operative examination. This relieved the uri- 
nary retention, and the mass and the pain dis- 
appeared. 


Therapy 


If treatment is indicated, the following 
questions must be answered. What type of 
tumor is present? What is the patient’s age? 
What is her marital status? Is the patient 
pregnant? 

On the basis of the age of the patient, one 
should try to anticipate the type of tumor that 
may be present. This should be done in order 
that the patient may have some idea of the 
extent of the operation that may be required. 
It may not be possible to determine this be- 
fore the operation. Our past experience indi- 
cates that the tumors which occur most fre- 
quently in women of the child bearing age are 
functional cysts, endometrial cysts, pseudo- 
mucinous cysts, serous cysts and dermoid 
cysts. 

The malignant tendency of a tumor varies 
according to the type of the tumor. Non-neo- 
plastic, functional tumors do not have any 
tendency to become malignant, whereas 35 per 
cent of papillary cystadenomas do have such 
a tendency. If an ovarian tumor occurs in a 
woman who is between 30 and 40 years of 
age, there is a 25 per cent chance that it will 
be malignant. There is only a 1 per cent 
chance that an ovarian tumor will develop in 
a woman who is more than 50 years old and 
who has been fortunate enough to retain her 
ovaries. However, if a tumor does develop, 
there is a 70 per cent chance that it will be 
malignant. 

In cases in which the patients are just below 
or just above the age of the menopause, the 
tendency can be toward a more radical type 
of operation, although, even now, the com- 
plete role of the ovary in the maintenance of 
body stability in the postmenopausal period is 
not known. Conservatism should be the guid- 
ing policy in operating on women in all other 
age groups. This is especially true in cases in 
which endometriosis, with its infertility fac- 
tor, is present. In our limited experience, we 
have observed an increase of 50 per cent in 
the fertility rate in cases of endometriosis in 
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which a conservative operation has been per- 
formed. The conservative approach pays divi- 
dends in cases in which tumors have a tend- 
ency to occur bilaterally, as dermoid cysts do. 
A word of explanation to the patient and her 
family often will clarify the fact that this con- 
servative approach is for their immediate 
benefit and that another operation may be 
necessary after childbirth. 

How should the therapy of a nonpregnant 
woman be managed? X-ray irradiation never 
should be used primarily. The primary treat- 
ment of choice is surgical. An operation on 
the ovary never should be performed unless a 
cervical smear has been examined by means 
of Papanicolaou’s method of staining. In one 
of every 100 cases in which this diagnostic 
procedure is used in a physician’s office, it 
will disclose a carcinoma of the cervix. This 
statement is based on the use of this proce- 
dure in the office of one of us (F. J. H.) with 
the assistance of Dr. George Savage. 

The first step of the operative procedure 
should consist of preliminary dilatation and 
curettage. Conservative treatment of an ova- 
rian lesion does not necessarily mean that the 
uterus should be preserved. However. con- 
servative ovarian surgery is usually the goal 
if the childbearing function is to be preserved. 
Therefore, when the uterus is preserved. the 
status of the endometrial cavity must be 
known. An incomplete operative procedure 
may remove the lesion of the ovary but per- 
mit progression of an undiscovered lesion in 
the uterus. This is an error which cannot be 
excused. 

After the abdomen has been opened. a quick 
appraisal will reveal whether the lesion is 
grossly unilateral or bilateral and whether it 
is grossly malignant or benign. 

If the tumor is unilateral and benign. 
should the entire ovary be removed? Abso- 
lutely not! The affected portion should be re- 
moved, but any normal ovarian tissue. re- 
gardless of how small it may be, should be 
retained. This is especially true in cases in 
which the patients are in the younger age 
group. It is impossible to determine the fate 
of the other ovary. A latent lesion which is 
not discovered at the time of the initial opera- 
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tion suddenly may become active and neces- 
sitate removal of the entire ovary. 

In a case in which a patient is known to 
have a tumor that has a tendency to occur 
bilaterally, conservatism is especially essen- 
tial. The unaffected ovary should be bisected 
from the bloodless edge to the hilar area. Com- 
plete inspection then is possible. If a seedling 
tumor is found, it can be removed and the 
ovary can be repaired without any permanent 
damage. This procedure is imperative in cases 
of dermoid cysts, which tend to occur bilater- 
ally in 25 per cent of cases. 

Whenever a cyst or a tumor of the ovary is 
removed, it should be opened at the operating 
table before the surgeon does anything else 
except to control hemorrhage. If gross inspec- 
tion is not sufficient to determine whether or 
not the tumor is malignant, it should be ex- 
amined by a pathologist. A frozen section 
should be made if necessary. If the tumor is 
found to be malignant, bilateral salpingo- 
oophorectomy and total hysterectomy should 
be performed. Treatment short of this is in- 
adequate. If, when the abdomen is opened, 
gross examination indicates that the tumor is 
malignant, an attempt should be made to free 
the masses in the pelvis, and bilateral salpingo- 
oophorectomy, total hysterectomy and omen- 
tectomy should be performed. 

At times, a frozen pelvis will be encoun- 
tered, and the lesion apparently will be in- 
operable. Biopsy should be performed to de- 
termine whether or not the lesion is malignant. 
Massive and extensive endometriosis can pro- 
duce a similar appearance. The prognosis is 
better in cases of endometriosis than it is in 
cases of malignant tumor. In either case, the 
abdominal incision should be closed after bi- 
opsy has been performed, and roentgen ther- 
apy should be used postoperatively. Massive 
endometriosis always is made operable by this 
method of treatment. At times, a malignant 
tumor will respond so that an adequate opera- 
tion can be performed at a later date. In cases 
in which extensive metastatic lesions have cov- 
ered the abdominal peritoneum, colloidal gold 
has been of some advantage in controlling the 
development of ascites. Its value in all other 
respects has been inconclusive. 
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The problems of the treatment of an ovari- 
an neoplasm are multiplied if the tumor is 
discovered while the patient is pregnant. Two 


axiomatic statements can be made regarding 
the treatment of a tumor that is discovered at 
this time. (1) If the tumor is solid, it should 
be removed as soon as possible. (2) If the 
tumor is discovered late, the pregnancy should 
be permitted to progress to term, and cesarean 
section and removal of the tumor should be 
performed at that time. 

What course should be followed if the tumor 
is cystic and is discovered early in pregnancy? 
It is fairly well established that if the opera- 
tion is performed carefully the tumor can be 
removed any time after the second month of 
gestation without disruption of the pregnancy. 

Although the results of the administration 
of stilbestrol and progesterone are inconclu- 
sive, there seems to be some indication that 
these drugs may be of some value if they are 
administered for six or eight weeks after 
operation. 

It must be remembered that the corpus 
luteum of pregnancy can attain great size and 
may create a diagnostic problem. When a 
cystic tumor is discovered in the first trimester 
of pregnancy, the possible presence of a corpus 
luteum must be considered. The patient should 
be examined every two weeks, and, by the 
fourth month of gestation, the physician may 
be rewarded by finding that the cyst has dis- 
appeared. Spontaneous disappearance of such 
a cyst is not unusual. 

In a case in which a malignant neoplasm 
of the ovary occurs in a pregnant woman, the 
method of treatment is the same as it is in a 
case in which this type of neoplasm occurs in 
a nonpregnant woman. 

It would be a great advantage for all preg- 
nant women if vaginal examination were per- 
formed routinely at the seventh month of ges- 
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tation. This frequently would disclose ovarian 
tumors obstructing the birth canal, and _ it 
would avoid many catastrophes and emer- 
gency cesarean sections. 

Why not permit labor to occur in the usual 
manner if an ovarian cyst lies posterior to the 
uterus but does not cause any obstruction? If 
labor is allowed to occur in the usual manner 
and if delivery is made through the vagina, 
the cyst may be ruptured. If the cyst is car- 
cinomatous, spillage of its contents may result 
in widespread metastasis; if it is a dermoid 
cyst, rupture may cause peritonitis. 

A consideration of ovarian tumors associ- 
ated with pregnancy would not be complete 
without the mention of large theca-lutein 
cysts. These cysts occur with an intra-uterine 
hydatid mole, and they are the result of the 
abnormal pregnancy. They should not be re- 
moved, because they will undergo regression 
and will disappear completely when the uterus 
is emptied. 


Conclusion 


Conservatism should be the guiding policy 
in the treatment of tumors of the ovary. Pres- 
ervation of a very small portion of an ovary 
may make the difference between sterility and 
the ability of a patient to become pregnant. 

Will you, when reviewing your surgical 
year, be confronted by the psychologic, ob- 
stetric and gynecologic wrecks that are the 
result of too enthusiastic and too radical ovari- 
an surgery? 
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Surgical Lesions of 


the Adrenal Gland 


WALTMAN WALTERS* 


Vayo Clinic, Rochester, Minnesota 


Dr. James E. Conley 
of Milwaukee has been 
kind enough to bring a 
patient on whom he has 
operated; we shall dis- 
cuss that case in rela- 
tion to medullary tu- 
mors of the adrenal. My 
medical colleague, Dr. 
Raymond Randall, who 
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is a consultant in the 
section of metabolic 
diseases, also is here with me. Dr. Randall’s 
knowledge of the complex chemistry associ- 
ated with hyperfunctioning adrenocortical tu- 
mors will, I know, be of interest to you, be- 
cause the field is one in which a good deal of 
specialization is necessary and in which I am 
not competent to discuss more than the clini- 
cal and surgical aspects of these complex ste- 
roids in the production of different symptoms 
and signs. 

*Mayo Clinic; Professor of Surgery, University of Minnesota Graduate 
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I thought the best way to present this mate- 
rial would be to outline briefly what hyper- 
functioning tumors of the adrenal will do. 
You know there are two parts to the adrenal. 
The first is the cortex, which arises from the 
same embryologic analogue as do the ovaries 
and the testes; therefore, when the adrenal 
cortex, because of tumor formation or hyper- 
plasia and hypertrophy, oversecretes its com- 
plex substances, to which Dr. Randall will re- 
fer, we have, among other symptoms, the 
urogenital, including precocious puberty in 
children, androgenic signs in women and es- 
trogenic signs in men. That is an easy way to 
remember it. The medullary portion of the 
adrenal takes its origin from the same ana- 
logue that gives rise to the sympathetic ner- 
vous system; therefore, when this part of the 
gland is affected, we have changes associated 
with stimulation of the sympathetic nervous 
system, such as hypertension, undue sweating 
and a change in the basal metabolic rate. 

Since I shall deal largely with lesions of 
the adrenal cortex, I wish first to say some- 
thing about the classification of adrenocortical 
syndromes. A classification that is as satis- 
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factory as any is the one proposed by Ken- 
yon.’ He recognized six types of clinical syn- 
drome, namely (1) adrenogenital syndrome, 
(2) Cushing’s syndrome, (3) mixed clinical 
pictures including features of the first two, 
(4) a type characterized by single or isolated 
endocrine manifestations, (5) feminizing syn- 
dromes, that is, feminization of men or ho- 
mologous sexual precocity in girls and (6) 
tumors without endocrine manifestations. Kep- 
ler, Sprague, Mason and Power” have dis- 
cussed the characteristics of these syndromes. 
It should be said here that in an appreciable 
number of the cases the clinical manifesta- 
tions do not conform to any of the foregoing 
clinical syndromes, and hence these cases defy 
precise classification. 

| shall discuss hyperfunctioning lesions of 
the adrenal cortex, including tumors and hy- 
perplasia and hypertrophy. 

Adrenal glands that are the site of cortical 
tumors vary in size. In a group of 46 cases the 
weight of the glands ranged from 6 to 10 gm. 
lands that 
weighed 14 gm. each, the patient having se- 


The other day | removed two g 
vere Cushing’s syndrome. 
Occasionally a cortical tumor is malignant 
even though it has not extended beyond the 
capsule. Unfortunately, sometimes the car- 


FIGURE 1. Patient with adrenocortical carcinoma. 


cinoma has extended through the capsule and 
invaded adjacent tissue. | remember one such 
patient from whom | removed most of the 
tumor, which was on the right side, but | 
could not remove some of it from the under- 
surface of the diaphragm and the inferior 
vena cava. Although the patient got temporary 
regression of all her signs and symptoms, she 
had recurrence of them in six months with 
recurrence of the tumor (figure 1). 

When one deals with enlarged adrenal glands 
or even with normal-sized adrenal glands 
(curiously enough, sometimes the glands may 
be of normal size in Cushing’s syndrome ) they 
are practically of proportionate size; that is. 
if one is enlarged the other is enlarged. That 
is how the patient who has Cushing’s syndrome 
differs from the patient who has a hyperfunc- 
tioning cortical adenoma or a hyperfunction- 
ing carcinoma of one adrenal. In the latter 
patient the opposite adrenal is small and 
atrophic. Thus, if you make a unilateral pos- 
terolumbar incision (we usually make bilateral 
incisions) and encounter an abnormally small 
gland on one side you know that there is a 
tumor in the other gland. A small section from 
such a gland will show characteristic hypo- 
plastic changes when studied microscopically. 

I want briefly to give you an idea of the his- 





a. Before the onset b. At height of syndrome. 
of adrenocortical 
syndrome. 


400 


After removal of right d. After recurrence of tumor. 
adrenal tumor. 
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FIGURE 2. Patient 13 
years old with Cush- 
ing’s syndrome. 


a. Before operation. 


b. Thirteen months fol- 
lowing left subtotal 
and right total adre- 
nalectomy. 


tory of a child, 23 months old, who had a 
hyperfunctioning adrenocortical tumor. She 
had precocious menstruation, hirsuties about 
her external genitalia, precocious behavior 
and a left suprarenal cortical tumor. Four 
months after operation these abnormalities 
had, for the most part, righted themselves but 
the child was still shy. This is rather charac- 
teristic of the behavior of these patients, as 
Dr. Conley and Dr. Randall will mention, and 
it frequently is a very important sign. Some 
of the patients with Cushing’s disease have 
had so much depression that they have been 
institutionalized before they have had subtotal 
adrenalectomy. 

One child, 17 months old, had a combina- 
tion of urogenital symptoms and Cushing’s 
syndrome. At operation an encapsulated ad- 
renocortical carcinoma was removed. 

Dr. Randall, would you like to say some- 
thing about this case? 

DR. R. V. RANDALL: This girl had had symp- 
toms for about a year before she was brought 
to the Mayo Clinic. Her family thought she 
was just a good eater and that she had merely 
eaten a lot, until she began to have hirsutism, 
acne and a very characteristic Cushing's facies. 
I believe, Dr. Walters, that it has now been 
about four years since her operation, and she 
has had no recurrence of her carcinoma. She 
has had a good result and is a perfectly nor- 
mal girl. She had a tumor on one side, which 
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meant that the adrenal gland on the other side 
was normal; so, we expect her to have a nor- 
mal future. 

DR. WALTERS: The next case is that of a 
boy with Cushing’s syndrome (figure 2). You 
will notice how characteristic his appearance 
is. He has a round face and his trunk was 
rather obese for a boy 13 years old. He had 
striae in the skin of the abdominal wall, acne 
and muscular weakness. All of these condi- 
tions were reversed in a short time after opera- 
tion. Then he was well for three years. I had 
left what I thought was a third of his left ad- 
renal, with total removal of the right. His 
symptoms recurred three or four years after 
operation and one of my former first assist- 
ants, Dr. Cleveland, took out the remnant of 
the left adrenal, which had hypertrophied con- 
siderably, and the patient has been well since. 
I believe this is one of the first cases of total 
adrenalectomy for Cushing’s syndrome. 

Figure 3 shows a young man of 17 years 
from whom I removed a_ hyperfunctioning 
suprarenal cortical adenoma. Subsequently, 
this boy was in an automobile accident out in 
Utah and nearly died because he had been 
taking supplementary cortisone but didn’t 
have any identification card, such as the dia- 
betic taking insulin has or should have, to 
indicate that he was taking cortisone. He went 
into shock immediately after the accident and 
was in coma for several hours before the ad- 
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FIGURE 3. Patient 17 years old with Cushing’s syndrome. 


a. Before operation. 


b. Twelve months after left subtotal and right total 
adrenalectomy. 


renocortical deficiency was recognized. When 
intravenous normal saline solution and corti- 
sone were given, he regained consciousness 
and recovered. 

Do you have any comment on this case, Dr. 
Randall? 

DR. RANDALL: No, I don’t, Dr. Walters, but 
I think it is important to point out in this con- 
nection that most of the children, as a matter 
of fact all the children, who have been seen 
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either at the Mayo Clinic or elsewhere be- 
cause of Cushing’s syndrome and who have 
been less than 10 years of age have had tu- 
mors. A good many of these have been carci- 
nomas. Therefore, if this syndrome occurs in 
a child I think you can feel pretty certain 
that it is due to a tumor. That is not true dur- 
ing the teen ages, when the child may have 
either a tumor or hyperplasia. 

DR. WALTERS: The next case is that of a 
woman, 36 years old, who had Cushing’s syn- 
drome. In 1942 she had amenorrhea. In 1946 
there was onset of hypertension, fullness of 
the face and neck, hirsutism, facial rubor, 
thinning and dryness of the skin, and thin- 
ning and coarsening of the hair. In January 
1948 she underwent bilateral sympathectomy 
elsewhere for hypertension, without benefit; 
adrenal hypertrophy was observed at opera- 
tion. In September of that year she experi- 
enced marked weakness followed by mental 
depression and loss of libido. 

In February 1949, when the patient was 
seen at the Mayo Clinic, her blood pressure 
was 200 mm. of mercury systolic and 140 dia- 
stolic, and she presented the typical appear- 
ance of Cushing’s syndrome (figure 4a). The 
value for corticosteroids was 1.49 mg. and for 
17-ketosteroids was 12 mg. per 24 hours. On 
March 12, three-fourths of the right adrenal 
gland, which was normal in size (2.1 gm.) 
and in histologic appearance, was removed: 
there was no improvement. On May 27, three- 
fourths of the left adrenal, which was normal 
in size (1.8 gm.) but had a hyperplastic cor- 
tex, was removed; there was no clinical change. 

On June 24, 1949, the remainder of the 
right adrenal, which weighed 2 gm., was re- 
moved. This was followed by clinical improve- 
ment (figure 4b and c). The blood pressure 
dropped from 200/140 to 132/98, and the 
value for 17-ketosteroids decreased to 1.7 mg. 
and for corticosteroids to 0.33 mg. per 24 
hours. In August, x-ray therapy was given to 
the pituitary body. A letter received in August 
1950 indicated that the patient was well clini- 
cally. She returned to the clinic on October 
15, 1951, for a checkup. Her appearance was 
normal. There had been a rise in blood pres- 
sure to 174/116. But the values for 17-keto- 
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FIGURE 4. Woman 36 years old with Cushing’s syndrome. 





a. Before operation. b. After operation. 


steroids and corticosteroids had remained 
about the same as at the time of her dismissal, 
being 2.3 mg. and 0.94 mg. respectively for 
24 hours. A letter in December 1955 stated 
that this had been a good year for her. 

The next is a typical case of Cushing’s syn- 
drome (figure 5). The patient’s appearance 
returned to normal and she was relieved of 
most of her symptoms after subtotal adrenal- 
ectomy. She underwent total removal of the 


Patient with 
Cushing’s syndrome. 


FIGURE 5. 


a. Before operation. 


b. After operation. 
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c. After operation. 


left gland because she had recurrence of symp- 
toms after its subtotal removal. A subtotal 
right and left adrenalectomy had been done 
more than eight years previously, and total 
excision of the remaining portion of the left 
adrenal gland was performed two years and 
five months ago. I had an announcement of 
her wedding just a few days ago. 

I will now ask Dr. Conley to present his 
patient. 
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DR. JAMES E. CONLEY: The patient | wish 
to present had an adrenal medullary tumor 
which was removed in March of 1953. He had 
sustained hypertension since 1950 when it was 
noted during a routine examination. Of sig- 
nificance is the fact that in 1948 he had an 
operation, at which time the blood pressure 
was normal. During the interim of three years 
he had this sustained hypertension and his 
symptoms were as follows: First, he had what 
he called “waves of weakness” when he would 
be doing some work and he would suddenly 
have a weak spell and he would have to bear 
with it for a couple of minutes and then it 
would subside spontaneously. These occurred 
every two or three weeks. Secondly, he per- 
spired quite profusely and several people 
noted it, including his barber, who advised 
him to see a doctor because he perspired ab- 
normally. Third, he had intolerance to heat. 
During the summer of 1952, before his opera- 
tion, he had a very miserable time; even 
though he was in the air-conditioning and re- 
frigeration business, he was quite miserable 
hecause of his intolerance to heat. 

During the winter he also was quite in- 
tolerant to heat, frequently checking the ther- 
mometer in his home to see whether the tem- 
perature was abnormally high, and opening 
windows during the middle of the winter. 

He was admitted to the hospital, and he had 
a sustained hypertension. | might just briefly 
quote some of the blood pressure figures. His 
lying blood pressure was 206/132, and _ his 
standing blood pressure was 182/140. He re- 
acted normally to cold pressor tests. He had a 
positive REGITINE™ test; 5 mg. of Regitine in- 
jected intravenously lowered the systolic pres- 
sure 40 mm. and the diastolic pressure 35. 
Also, he had a positive benzodioxane or piper- 
oxan test. 

DR. WALTERS: May | interrupt you a min- 
ute? These tests which Dr. Conley has just 
mentioned are very important in the study of 
these cases. The substances used lower blood 
pressure under circumstances of medullary 
stimulation. Do you want to say a word for or 
against the histamine test? 

DR. CONLEY: In general the histamine test 
should not be used in sustained hypertension, 
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because if the test is positive one gets a marked 
rise of blood pressure which may cause a hy- 
pertensive crisis with pulmonary edema: so. 
the histamine test is contraindicated in pa- 
tients with sustained hypertension. The Regi- 
tine or piperoxan test is used when there is a 
sustained hypertension. 

The significant laboratory studies revealed 
a basal metabolism of plus 22; he had defi- 
nite hypermetabolism; he had a urea clear- 
ance of over 100 per cent, one of those un- 
usual conditions which may produce a urea 
clearance of over 100 per cent; his was 110 
per cent. The electrocardiogram and chest 
x-ray were within normal limits, except for a 
tachycardia, which is a common feature with 
this tumor. 

In March 1953 he had the tumor removed 
from the left adrenal through a posterolateral 
incision, The tumor was localized by means 
of a laminagram. He had a variable blood 
pressure during the course of induction and 
during the course of manipulation of the tu- 
mor, which presented a very serious situation 
at the time of operation. Immediately follow- 
ing operation, the blood pressure became im- 
perceptible and it was necessary to use pres- 
sor drugs. NEO-SYNEPHRINE™ and ARTERENOL “ 
were used. Also, he had transfusion to replace 
the blood loss. 

For 36 hours his blood pressure had to be 
sustained with a slow infusion of Arterenol. 
and whenever this was stopped his systolic 
blood pressure dropped below 100 mm. of 
mercury. 
otherwise. 
He was out of bed the second day and dis- 


Convalescence was uneventful 


charged on the twelfth day. 

The laminagram fortunately localized the 
tumor in the left adrenal area in the x-ray at 
depths of 8 and 10 cm. The tumor was readily 
visualized, especially at the 8 cm. level. 

The adrenal tumor measured 5 cm. in diam- 
eter and weighed about 16 gm. It was assayed 
and found to contain 3.1 mg. of norepineph- 
rine and 0.8 mg. of epinephrine. 

DR. WALTERS: Thank you very much, Dr. 
Conley. I think you presented the case very 
well indeed. Would you ask the patient to 
comment on his symptoms. 
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pr. CONLEY: Would you describe your reac- 
tion preoperatively and after the operation? 

PATIENT: All I can say is that I feel pretty 
good. This may not sound important to you, 
but I was sitting in the middle of the room 
here for about two minutes and I didn’t move 
around and wasn’t nervous and jumpy. As far 
as | am concerned the operation did it, be- 
cause I used to sit in sales meetings and drive 
the sales manager nuts by squirming around. 
I couldn't sit still for five seconds, much less 
five minutes. 

DR. WALTERS: How about the sweating? Did 
you mention that? 

PATIENT: No, I didn’t. As I told the doc- 
tor before | came in here, it is a pretty cold 
day outside and before the operation, cold or 
not, | used to perspire night and day. 

DR. WALTERS: What did your barber say? 

PATIENT: “Go home and see a doctor.” 

DR. WALTERS: Some real cooperation here 
in Milwaukee. Thanks very much. 

If time permits I would like to say a few 
things about pheochromocytomas, but before 
doing so I will ask Dr. Randall to give us a 
little discussion of Cushing’s syndrome. 

DR. RANDALL: When Cushing first described 
the syndrome in 1912 and wrote his paper in 
1932, it was felt that Cushing’s disease and 
syndrome were secondary to pituitary tumors. 
But more recently, especially since the advent 
of cortisone and since doctors have found that 
administration of cortisone will give all the 
signs and symptoms of Cushing’s disease, it 
has been realized that the adrenal plays a 
pretty important role. The present concept is 
that the adrenal is the gland primarily at fault. 

The role of the pituitary in Cushing’s dis- 
ease is still unknown. Two concepts predomi- 
nate at present. The old concept, which still 
has not been entirely abandoned, is that the 
pituitary, for some reason, functions abnor- 
mally and stimulates the adrenal gland to 
secrete large amounts of steroids and cause 
Cushing’s syndrome. It has been found that 
if one gives large amounts of steroids to nor- 
mal animals or to human beings, one can also 
cause changes in the pituitary. Consequently, 
the second concept has arisen: namely, that 
the adrenal gland is primarily at fault and by 


October 1956 


producing large amounts of steroids causes 
Cushing’s syndrome and the changes in the 
pituitary which are usually seen at necropsy. 

| thought | might discuss some of the sa- 
lient features of Cushing’s syndrome, because 
one of the largest problems we have is mak- 
ing a differential diagnosis between the wom- 
an who is slightly overweight and who has a 
slight increase in blood pressure, hirsutism 
and perhaps diabetes and the woman who has 
Cushing’s syndrome. | think that for every 
woman we see with Cushing’s syndrome we 
must see at least 10 or 12 women who have 
obesity and physiologic hirsutism: so, it con- 
stitutes a rather large problem. 

Among the signs and symptoms of Cush- 
ing’s disease, there is nearly always rounding 
of the face, as Dr. Walters showed you. Hyper- 
tension is very common, and of the 100 pa- 
tients operated on from July 1945 to June 
1955, 90 had hypertension. Truncal obesity, 
as Dr. Walters pointed out, is very important, 
too, and is one of the common characteristics. 
The obesity really is confined to the trunk: 
the arms and legs do not enlarge. As a mat- 
ter of fact, some of the patients have men- 
tioned that their arms and legs have become 
smaller. Also, as you well know, almost every- 
body who has a big stomach has a big pos- 
terior—most of these patients have a small 
posterior. 

Redness of the face, hirsutism, enlargement 
of the fat pad over the cervicodorsal region, 
purple striations and acne are also very com- 
mon. These people have changes in the skin, 
and as a consequence they have ecchymoses 
and purpura. Amenorrhea is very common. 

Laboratory findings that are of importance 
and help us in making a diagnosis are lym- 
phopenia and hyperglycemia. A good many 
of these patients have true diabetes, which 
often disappears after surgery on the adrenals. 

Very commonly they may have an alkaline 
urine, low serum potassium, alkalosis and 
hypochloremia. 

Polycythemia and an increase in the blood 
sodium have been reported in the literature 
as common findings. These have not occurred 
frequently in our experience. Most of our pa- 
tients have not had these changes. 
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Dr. Walters, you mentioned surgery as the 
treatment of choice for this syndrome. I won- 
der if you would tell us a bit about your re- 
sults and your experiences in treating this 
syndrome surgically. 

DR. WALTERS: Since we have only about 
half a minute, Dr. Randall, I believe I will 
forego a discussion of results except to say 
that the mortality rate in 100 of these cases 
has been 7 per cent—that in subtotal adrenal- 
ectomy for Cushing’s syndrome the results 
have been excellent. We now have patients 
who were operated on more than five or six 
years ago, have we not? 

DR. RANDALL: Some as long as 10 years ago. 

DR. WALTERS: So we know that this disease, 
which, unless surgically corrected, usually 
eventuates in death of the patient, can be held 
in abeyance with the surgical procedure that 
has been mentioned. 

In closing, I want to say a word about 
pheochromocytomas. In our group of 48 pa- 








tients with pheochromocytoma we have had 
58 tumors. In four of the patients the tumors 
were bilateral, and in one they were multiple 
(ribs and neck), so that my colleague, Dr. 
Priestley, and I think the best incision is the 
transverse upper abdominal one that permits 
both adrenals to be examined. We do not use 
that incision for subtotal or total adrenalec- 
tomy, in which we think the posterolumbar 
incision is best. 

THE SPEAKER: In order to keep this organi- 
zation up to date, there is one title which Dr. 
Walters has that I did not tell you about. He 
is a new Rear Admiral in the medical corps 
of our United States Naval Reserve. 
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55. SYMPTOMS OF GASTRIC CANCER 


The type of symptoms in gastric cancer depends upon a number of 
factors such as type and size of tumor, site, presence of free hydrochloric 
acid in the stomach, and tendency of the lesion to ulcerate, bleed, or 
metastasize. There is no single symptom pathognomonic of gastric cancer, 
but certain symptoms are suggestive. Among the symptoms of early gastric 
cancer are change in tolerance of food, postprandial vague dyspepsia, flatu- 
lence, eructation, and nausea. According to Cooper, change in tolerance 
of food is the most common initial symptom. Bruce notes that patients with 
so-called irregular dyspepsia syndrome commonly first experience epigastric 
discomfort in the form of a slight cramp or burning sensation after a heavy 
or unusual meal. Later there appear a sense of fullness, belching, and a 
tendency toward regurgitation. In some patients, early satiation is the 


first symptom, with later capriciousness in appetite, and eventually com- 
plete distaste for or even frank nausea at the sight or taste of food. 
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The Cancer Bulletin, May-June 1956, p. 44 
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DIAGNOSTIC CLINIC 


Both-bone Fractures of the Leg 
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Born-sone fractures 
of the leg are frequent- 
ly mishandled because 
the basic principles of 
this very common in- 
jury are not clearly un- 
derstood. Many times 
we treat fractures from 
memory of what some- 
one else said or wrote; 
consequently we forget 
some of the details. 
Most of the muscles of the leg have their 
origin in the lower portion of the femur and 
their insertion in the foot (figure 1). The in- 
herent property of muscle is contractility; it 
is working 24 hours a day; it is working 
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against gravity, against your pull, against a 
Steinmann pin traction. One must constantly 
bear that in mind when treating both bones 
of the leg. 
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Figure 2 illustrates the simplest type of leg 
fracture, a fracture of the fibula with the tibia 
intact. Displacement will not occur here. The 
patient will have some pain if he uses the leg 
in walking, but he cannot get any shortening 
or angulation. With an intelligent patient, one 
can obtain an excellent result merely by tell- 
ing him to stay off the leg for about six weeks 
and use crutches. A child or an uncooperative 
adult is better off with a cast from the lower 
third of the femur down to the toes, with a 
walking iron in the cast. 

The fracture shown in figure 3 is more com- 
plicated. The fibula is intact; it splints the 
fractured tibia at both ends, so that shorten- 
ing cannot occur, but there can be some mo- 
tion at the fracture site which produces pain 
and there can be a certain amount of angula- 
tion. Because of the element of pain and the 
possibility of slight angulation, this type of 
fracture is best treated with a long leg cast, 
probably from the middle third of the femur 
down to the toes. A walking cast is permis- 
sible, since shortening cannot occur. 

Figure 4 shows a still more complicated 
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FIGURES | to 7. Diagram showing: 1. Tibia, fibula and muscles of the leg. 2. Fracture of the fibula with the tibia 

intact. 3. Fracture of the tibia. 4. Transverse both-bone fracture of the leg. 5. Oblique fracture of the tibia with a 

fracture of the fibula. 6. Both-bone fractures with intermediate third fragments. 7. Comminuted both-bone fractures. 
Under no circumstance should there be any weight bearing on the fractures shown in figures 5, 6 and 7. 


problem, a transverse both-bone fracture. 
There are interdigitations of the fracture line. 
The bone cannot get out of place but it can 
angulate and produce a lot of pain. Shorten- 
ing will not occur. A patient with this type of 
fracture requires only immobilization in plas- 
ter from the middle third of the femur down 
to the toes. Because the fracture is transverse. 
after the original swelling has diminished and 
the pain abated, a new cast may be applied 
and walking permitted with a walking iron. 
An oblique fracture of the tibia with a frac- 
ture of the fibula is seen in figure 5. There is 
no stabilization here. Regardless of what one 
does, this fracture is going to shift; there will 
be overriding and shortening. Therefore, the 
basic principle in treatment is traction to 
maintain length. We have found that it is in- 
finitely better in these cases to operate as soon 
as the patient’s condition and skin permit and 
to perform fixation, preferably with two screws 
or a plate. Keeping this patient in a cast may 
provide good position for 48 hours, but then 
the bone will shift. Skeletal traction necessi- 
tates keeping him in bed at least six to eight 
weeks, and good control of this fracture is im- 
possible by this means— it seems to get out of 
position every time the patient is moved. 
This type of fracture can be treated by dou- 
ble pin fixation, inserting a pin through the 
upper end of the tibia and one through the 
lower end of the tibia or the os calcis, reduc- 
ing them on a Baylor frame and then incor- 
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porating them in plaster. However, that pro- 
cedure, which we used many years ago when 
it was first popularized, has led to many prob- 
lems. In 1935 at the County Hospital in Chi- 
cago we had an incidence of delayed union 
and nonunion of 35 per cent. That is much 
too high. 

The fracture in figure 6 represents a really 
complicated problem. There are intermediate 
third fragments, there is displacement, and in- 
variably, in our experience, one end or the 
other of the tibial fracture goes on to non- 
union. | feel now that in this type of case it is 
best to operate and immobilize. Formerly | 
used plates in these cases, but immobilization 
required a long plate on the fibular side of 
the tibia. Now, with intermedullar pinning the 
results are very satisfactory. The Rush pin 
has proved very suitable in this type of case. 
I have not used the Lotti pin that has been 
devised in St. Louis, with which the reported 
experience has been excellent. 

Of course, one could treat this fracture by 
skeletal traction in the os calcis or by double 
pin fixation in a cast (one through the upper 
end of the tibia, one through the lower end 
of the tibia or os calcis), but I prefer inter- 
medullar pinning. 

The fracture shown in figure 7 is a real 
problem. It is axiomatic that the more com- 
minuted a fracture is, the less is the indication 
for surgery. In our experience these are best 
treated by skeletal traction in the os calcis. 
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with the patient in bed for six to eight weeks, 
later treated by a cast. 

Under no circumstances should there be 
any weight bearing on the fractures shown in 
figures 5, 6 and 7. 

Spiral fractures of the tibia are, I believe, 
primary indications for open reduction (fig- 
ure 8). As soon as the condition of the skin 
permits, | would operate. 

Figure 9 shows two screws in place for fixa- 
tion. One can get anatomic reduction. The 
pain is decreased, the hospital stay is short- 
ened, and there is no deformity whatever. 
Some years ago we reported 78 cases with no 
failures. 

Figure 10 illustrates another spiral frac- 
ture. Invariably either one end of the frac- 
ture or the other gets into the soft tissues. 
When I was Dr. Cubbins’ resident at the Coun- 
ty Hospital | was the fellow who was always 
at the end holding the leg and pulling. Dr. 
Cubbins would say, “Come on, pull, Carl, you 
have only a quarter of an inch to go, a half 
inch to go. Come on, Carl, pull!” By the time 
we were through, | needed a transfusion in- 
stead of the patient. All the fellows I am as- 
sociated with are about my size, so we put 
these patients on a fracture table and let the 
machinery pull down the leg. 

The postoperative reduction is shown in 
figure 11. 

A spiral fracture with some overriding is 
shown in figure 12. Anatomic reapposition 
was obtained by operation (figure 13). 
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FIGURE 10. Spiral 
4 fracture of the tibia. 


FIGURE 11. Good > 
postoperative reduc- 
tion of fracture. 





FIGURE 8. Spiral fracture of the tibia, an indication for 
open reduction. 





FIGURE 9. Two screws in place. Anatomic reduction. 
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FIGURE 12. Spiral fracture of tibia, with some overriding. 


FIGURE 14, Compli- 
cated case of both- 
bone fracture of 
the leg. 





FIGURE 15. An an- 
atomic reduction 
was achieved. 
’ 
i cf 
| 
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FIGURE 13. Anatomic reapposition following operation. 


The fracture in figure 14 is rather compli- 
cated. Not only is the fracture of the tibia 
oblique, but there is the appearance of a frac- 
ture line running down the shaft. If one is not 
careful in screwing that together and putting 
on clamps, it will split. An anatomic reduction 
was obtained, as shown in figure 15. 

I want to bring out a point with which you 
are all well acquainted. When doing a both- 
bone fracture of the leg, do not waste time on 
the fibula, with very few exceptions. Stay on 
the tibia; if you reduce it, the fibula will fall 
in place. 

Figures 16 and 17 illustrate a fracture 
which was plated. In plating a tibia, it is very 
important to plate it on the fibular side; you 
can cover it with muscle, it is out of the way, 
it is not subcutaneous, it is not always going 
to be bumped, and often you will not have to 
remove the plate. Sometimes, because of avail- 
able facilities or compound wounds and so 
on, you might want to plate it on the medial 
side, but it is then subcutaneous, it is going 
to give you trouble, and you will have to re- 
move it. I prefer, if I have a choice, always to 
plate it on the fibular side that I can cover 
with muscle. 

There is considerable angulation in the 
compound fracture shown in figure 18. The 
patient was struck by an automobile. The pri- 
mary plating is shown in figure 19. I like to 
use the T & G plate. It is semipliable, has 
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FIGURES 16 (left) and 17 (right). Plating was done in this case of fracture. This procedure gives best results when the 
tibial plate is applied on the fibular side. 


ovoid holes and can be bent without break- 
ing. These plates nest together very well and 
one can make the plate as thick as one wishes. 
It is very serviceable. It comes in various 
lengths and you can cover an area of 12 to 14 
in. with several plates, one on top of the other. 

Another spiral fracture, a short spiral, is 
shown in figure 20. In this case, some people 
might say, “Let’s treat this in a cast; it will 
go along all right.” It will, until muscle spasm 
occurs, and then there will be overriding. The 
end result, with plating, can be seen in figure 
21. Notice that a transfixion screw was used. 
Sometimes it is important, after one has plated 
a fracture and it seems to spread a little bit, 
to put an oblique screw through the fracture 
line to immobilize it completely. 

In the compound fracture shown in figure 
22 the bone protruded out through the soft 
tissues. This brings up a point that is frequent- 
ly forgotten. The skin was greatly macerated 
due to the compounding. After débridement, 
we carefully opened up the fibula, which was 
not compounded, and plated it. We obtained 
excellent immobilization, the foreign material 
was away from the compounded area, the skin 
was not jeopardized by the addition of metal 
underneath it, and solid union resulted (fig- 
ure 23). In the past few years I have done 
about four cases by plating the fibula because 
the skin over the tibia was badly damaged. 
When I was in the armed services in Rich- 
mond, Virginia, during the Battle of the Bulge 
we got about 10 or 12 cases of compound gun- 
shot wounds at the tibia—pieces blown out, 
the skin badly damaged—and in every one 
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of these cases the fibula was plated. The re- 
sults were excellent. Remember that if the 
skin is badly damaged over the tibia, do not 
put any foreign body there. Use the fibular 
side and you will be safe. 

The oblique fracture in figure 24 does not 
appear too serious, but if left alone it will 
cause trouble. Figure 25 shows a Rush pin in 
place. | would say we probably got down to 
the last osteophyte between the joint and the 
end of the pin. I do not like being that ac- 
curate; I like to leave myself a little more 
room. No matter how carefully you measure 
these pins and the length of the tibia, you 
always end up, as Dr. Homer Stryker of Kala- 
mazoo says, by calculus. We learn from ex- 
perience. Measure to the best of your ability, 
put in the pin, and before driving it all the 
way home have an x-ray made in the operat- 
ing room. You will be surprised how far that 
pin is from where you think it should be. 

I always tell the story about an elderly lady 
who had a severe fracture of the femur. We 
were just learning how to use the Kirschner 
pin, and we put it in. The next day the pa- 
tient said, ““The fracture is wonderful, but the 
arthritis in my knee has flared up since you 
operated.” We made an x-ray and found that 
the pin was about an inch into the joint. The 
following day we told her we had a specific 
cure for arthritis—we thought we could cure 
it with some special medicine, but we would 
have to give her some gas. We pulled the pin 
out of the joint and the pain disappeared. 

Figure 26 shows a severe compound com- 
minuted fracture. We also used a pin in this 
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FIGURE 18. Compound fracture, considerable angulation. 





FIGURE 20. Short spiral fracture of the tibia. 


FIGURE 21. End result with plating. 


FIGURE 19. Primary plating. 








FIGURE 22. Compound fracture. 
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FIGURE 23. Excellent immobilization provided by plating. 
Solid union resulted. 
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FIGURE 24. Oblique fracture. 


case. Perhaps the pin should have been a lit- 
tle longer, but the end result was excellent. 
There was some delay in healing. The x-ray 
in figure 27 was taken about eight months 
later. 

There are three patients here whose cases | 
will describe briefly. The first is a 67 year old 
man who sustained a compound fracture of 
the right leg on October 30, a couple of weeks 
ago. Débridement was carried out at Milwau- 
kee General Hospital under general anesthe- 
sia, and no form of internal fixation was used. 
He has a long leg cast, from the toes to the 





FIGURE 26. Severe compound comminuted fracture. A pin 
was used in this case also. 
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FIGURE 25. Rush pin in place. 


middle third of the femur. The general align- 
ment of his leg appears to be good. The x-rays 
present a problem as to his future course. 
Those taken immediately after operation show 
some forward displacement of the tibia, the 
distal fragment, and the ankle mortise is not 
quite at right angles to the long axis of the 
leg. There has been some shifting laterally. 
An x-ray taken after he was wedged still 
shows slight displacement of the distal frag- 
ment anteriorly, but the general weight-bear- 
ing line of the tibia is satisfactory and the 
ankle mortise or the distal articulation of the 





FIGURE 27. Result about eight months later. 





tibia appears to be at right angles to the long 
axis of the leg. There has been considerable 
improvement over the previous appearance. 
Some angulation still is present. The fracture 
in this case is too close to the ankle to con- 
sider any type of internal fixation, and my 
only recommendation is that, if the wound is 
clean, perhaps it might be advantageous to 
angulate the leg slightly in a medial direction 
when the cast is changed, before the bone 
solidifies. It is very important to have the 
ankle mortise at right angles to the long axis 
of the leg; otherwise, abnormal wear and tear 
of the joint result. 

The next patient, a 33 year old man, sus- 
tained a fracture on November 5, 1954. On 
February 4, 1955, operation was performed 
because of nonunion, and a sliding bone graft 
was applied. At present, nine months later, the 
patient still has nonunion. Outwardly, he ap- 
pears to be in excellent physical condition, 
and that brings up the problem of the causes 
of nonunion. I wish we really knew what they 
are; we know some of them but not all. 

There was a great deal of displacement in 
his case. Lateral and anteroposterior x-rays 
taken following correction show that general 
alignment was good and that the weight-bear- 
ing line was satisfactory. He has anatomic re- 
apposition in the fibula, as far as we can deter- 
mine, and yet nonunion developed. A sliding 
bone graft was applied, extending a consider- 
able distance, and two screws were inserted. 
Certainly he has enough fresh bone, he has 
good apposition, and yet he has nonunion. 

It is very difficult to decide what to do in 
a case such as this, but certainly one has to 
reoperate. I would recommend removing the 
screws and probably taking a lot of iliac graft. 
One can get that succulent cancellous bone 
from the wing of the ilium and pack it on the 
lateral side between the tibia and fibula, and 
if a synosteosis results, so much the better. 

I had one patient who came to me after hav- 
ing had two operations on both legs for non- 
union. I operated three times, and he still has 
nonunion in both legs—five operations. 

The third patient is a 43 year old woman 
who fell downstairs on October 12, a little 
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more than a month ago. She had a short spiral 
fracture. Operation was performed on Novem- 
ber 2, about two weeks ago. The general longi- 
tudinal alignment is very good. A cast was 
applied at first, and slipping occurred. One 
cannot treat these cases with casts; muscle 
spasm pulls the bone out of place. At opera- 
tion, plating was done, and the results appear 
to be excellent. 

A question which these patients always ask 
is, “Doctor, when can | get up and go to 
work?” In this woman’s case we know that it 
will be three or four months before she can 
get around without crutches or any external 
support. 

QUESTION: Do you usually remove the plates 
and screws? 

DR. SCUDERI: At present, with the standardi- 
zation of metal used, we remove less than 10 
per cent of the plates. The only indication for 
removal is infection or irritation because the 
plate is so superficial that it rubs against the 
skin. Otherwise we leave them in. 

QUESTION: In the case you described with 
nonunion in which you suggested the iliac 
graft, what type of fixation would you employ? 

DR. SCUDERI: This man has a good fibrous 
union between the bone ends. There will not 
be any overriding. He is going to have angula- 
tion, so if you pack those bone chips along 
the lateral aspects of the tibia, all he requires 
for postoperative immobilization is a cast 
from the toes to the middle third of the femur. 

QuESTION: If there is not enough angula- 
tion at the knee with the cast, is there not a 
danger of nonunion? 

DR. SCUDERI: | am sure you meant the bend- 
ing of the knee—if there is not enough angula- 
tion is there a danger of rotation and non- 
union? We prefer putting the knee in about 10 
to 15 degrees of flexion. That is a little more 
comfortable for the patient and does add some 
element of prevention of rotation, but it would 
not contribute necessarily to nonunion. All it 
would contribute to would be a malunion, and 
the patient would be toeing in or out, depend- 
ing on the position of rotation. I feel they are 
best treated with about 15 degrees of flexion 
at the knee. 
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The Role of Photography 


in the Coroner’s Office 


S. R. GERBER*, LESTER ADELSON} AND LAWRENCE JOHNSON? 


Coroner's Office, County of Cuyahoga, Cleveland 


Tue tasks confronting medicolegal investi- 
gating agencies are as varied and intricate as 
twentieth century civilization itself. They in- 
clude evaluation of the many factors involved 
in the huge number of traffic fatalities that oc- 
cur annually in metropolitan jurisdictions, the 
analysis of industrial hazards that require the 
full-time attention of safety engineers, and the 
investigation of a great many chemical and 
immunologic problems. These are in addition, 
of course, to the homicides, suicides, acciden- 
tal deaths, and deaths from other causes that 
were familiar to the coroner of a century ago. 

Whenever the apparent cause of death or 
the circumstances involved indicate that a 
fatality may have resulted from the negligent 


*Coroner; +Pathologist and Chief Deputy Coroner; {Photographer; 
all of the Coroner's Office, County of Cuyahoga, Cleveland, Ohio. 


Reprinted from Medical Radiography and Photography 32:15, 1956, 
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or deliberate act of either the victim or an- 
other person, inquiry into the details must be 
made by a competent medical public official. 
The same is true of sudden and unexpected 
natural deaths and of any deaths possibly due 
to some unrecognized threat to public health. 
The eradication of threats to health and life 
frequently depends on the precise pinpointing 
of the circumstances involved in an obscure 
death through the efforts of the coroner and 
his staff. 

The purpose of these medicolegal inquiries 
is to establish the exact cause and manner of 
death. For this reason, the acquisition and 
documentation of accurate and unbiased evi- 
dence are essential if justice is to be assisted 
in criminal and civil proceedings. In the study 
and presentation of this evidence, the present- 
day coroner utilizes information and technics 
obtained from a wide range of intellectual dis- 
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ciplines: pathology, chemistry, toxicology, ra- 
diology, anthropology, dentistry, entomology, 
botany and many others. The use of a con- 
siderable variety of precision instruments is re- 
quired, including microscopes of many kinds, 
x-ray diffraction cameras, infrared and ultra- 
violet spectrophotometers, measuring appara- 
tus of all types, and radiographic and photo- 
graphic equipment. This article shows how 
photography materially aids the coroner in 
discharging his responsibilities. 


Need for Photography in the 
Coroner’s Program 


The photographic camera, loaded with color 
film, is among the most commonly used and 
valuable pieces of equipment in the coroner’s 
office. Since the coroner deals with highly 
perishable material, he must be in a position 
to record permanently and accurately the ap- 
pearance of a body or organs at the time of 
examination. Actually, the photographic rec- 
ord supplements and complements, but does 
not supplant, the complete verbal description. 
Rarely, however, will the words of the indi- 
vidual who describes the signs of injury or 
disease be as graphic or compelling as a well- 
made color photograph of the subject. 

Anatomic pictures, however, represent but 
a fraction of the use of photography in medico- 
legal work. Photographs of ancillary evidence, 
such as bullets or clothing, in or on a body, or 
of other material having some bearing on the 
cause and manner of death, also assist in docu- 
menting an inquiry. 

The value of photographs, moreover, goes 
far beyond their use in cases under investiga- 
tion. Such photographs, together with other 
data and material accumulated at the coroner’s 
office, can be of benefit to many professional 
groups and individuals: medical students and 
practicing physicians; law students and prac- 
ticing attorneys; coroners and medical exam- 
iners; police academy trainees; police investi- 
gators and law enforcement officials; post- 
graduate students in law, medicine and police 
science; insurance claims adjusters; newspa- 
per reporters; and agencies for public health 
and public safety. The importance of such 
visual aids in the medicolegal indoctrination 
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and training of these various groups cannot 
be stressed too strongly. 

The presentation of the work of the cor- 
oner’s office to interested lay groups and serv- 
ice organizations is another function immeas- 
urably aided by well-documented cases illus- 
trated with color transparencies. Such public 
relations and educational activities are impor- 
tant to the coroner’s program, because they 
enlighten the community and make it possible 
for him to obtain necessary public coopera- 
tion. Inasmuch as death may strike suddenly, 
unexpectedly, or violently anywhere, it is es- 
sential that the entire community be aware of 
the coroner’s duties, responsibilities and au- 
thority. In this way, people will not be con- 
fused or apprehensive when the death of a 
friend or relative is investigated. Unfortunate- 
ly, there is a widespread misconception that 
when the coroner takes jurisdiction over a 
body there is necessarily something illegal or 
suspicious connected with the death, and that 
a stigma is attached to any death considered 
by the coroner’s office. Experience in Cleve- 
land has shown that more than 60 per cent of 
all deaths certified by the coroner are the re- 
sult of natural causes, 24 per cent are acci- 
dental, 8 per cent suicidal, 4 per cent homi- 
cidal, and the remainder due to violence of 
undetermined origin. 

Research into the causes of manifestations 
of sudden and unexpected natural and violent 
death also is an invaluable by-product of the 
daily work of the modern medicolegal office. 
Gross specimen photography and photomicrog- 
raphy are integral parts in the presentation or 
publication of the results of such studies. 


Examples of the Medicolegal Work 
of the Coroner’s Office 


The postmortem medicolegal investigation 
seeks to elicit from the body answers to five 
basic questions: 

1. Who is this person?—the problem of 
identification. 

2. When did this person die?—the estab- 
lishment of the time of death or the range of 
time within which death may have occurred. 

3. Did this person die of natural or violent 
causes?—determination of manner of death. 
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4. If this person died by violence, was it 
accident, suicide or homicide?—the questions 
of culpability and negligence that must be 
answered. 

5. If this person was murdered, who did 
it?—the search for evidence, on and within 
the body, that will aid the apprehension of 
those responsible for the death. 


Identification 


For humanitarian, 
motives, 


civil and criminologic 
establishing the identity of an un- 
known body is a frequent and fundamental 
problem in postmortem medicolegal work. The 
family and friends of the decusned must be 
informed of the death so that the body may 
be claimed and properly interred in accord- 
ance with the deceased’s religion. Payment of 
insurance death benefits, settlement of estates, 
probate of wills, and remarriage of a surviving 
spouse depend on establishing the identity of 
the body. 

Besides the uses previously mentioned, pho- 
tographs are valuable as portable records of 
evidence. Obviously, the actual persons or ob- 
jects cannot always be available for purposes 
of identification or other reasons during an 
investigation. 

Case example—A severely burned body was 
discovered in a burned-out bowling alley after 
the fire had been extinguished. The facial fea- 
tures, extremities and clothing were so badly 
damaged as to prevent identification by such 
ordinary procedures as sight recognition, fin- 
gerprinting, or the finding of name tapes or 
laundry marks on the clothing. Within the 
mouth there was a partially burned artificial 
upper denture. Embedded within the plastic 
portion of the denture was a strip of paper 
with the typewritten letters “. . . ghns” with 
part of a letter preceding the “g” (figure 1). 
The rest of the word had been destroyed. Start- 
ing with this information, investigation re- 
vealed that the victim’s name was “Vaughns.” 


Time of Death 


Establishing the time of death may have a 
direct bearing on determining the cause and 
manner of death. Photographic records are of 
major importance here. 
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FIGURE 1 


Case example—A 70 year old man, known 
to have had coronary disease, was found dead 
in a burned room. Autopsy disclosed severe 
occlusive coronary arteriosclerosis and the 
presence of smoke particles in the trachea and 
major bronchi (figure 2). Analysis of the 
blood revealed 50 per cent saturation of the 
hemoglobin with carbon monoxide. The smoke 
in the air passages and the presence of large 
quantities of carboxyhemoglobin were proof 
that respiration had taken place in the fire, 
and that death was the result of the fire. Had 
death occurred from the pre-existing disease, 
neither of these findings would have been pres- 
ent. An insurance claim with double indemnity 
benefits for accidental death was paid. 
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FIGURE 3 

Manner of Death 

Ample experience has taught that death 
from natural causes may masquerade as sui- 
cide, accident or homicide, and vice versa. In 
some deaths from natural causes, there may 
be abundant external injury with no signifi- 
cant internal trauma. On the other hand. fatal 
violence may be sustained with little or no ex- 
ternal evidence to point to unnatural death. In 
the former situation, an innocent person may 
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find himself under suspicion of homicide. In 
the latter instance, a murder may go unsus- 
pected and undetected, or beneficiaries may 
be deprived of insurance benefits for acciden- 
tal death or industrial injury. Death by poi- 
soning is the unnatural fatality that most fre- 
quently presents no external evidence of what 
has transpired. In the interest of public wel- 
fare and the administration of justice, it is 
vital that the exact manner of death be estab- 
lished in all such doubtful cases. Photography 
is particularly valuable in documenting the 
appearance of a body before transient or ir- 
replaceable evidence is destroyed during the 
investigation. 

Case example—A 60 year old moribund 
man was admitted to the hospital with clinical 
evidence of cerebral damage and multiple 
bruises over the body. Death occurred before 
diagnostic studies could be completed. Rela- 
tives stated that the deceased had engaged in 
an altercation two days previously and had 
been knocked down. The police promptly ar- 
rested the other person involved in the fight. 
Autopsy showed subacute bacterial endocar- 


ditis and a ruptured mycotic cerebral aneu- 





FIGURE 4 
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rysm (figure 3). There was no evidence of 
mechanical trauma to the skull or brain. The 
suspect was released. 

Case example—The police brought the body 
of a 26 year old woman to the coroner’s office. 
They stated that they had been notified of the 
death by her friends who had claimed that she 
had been ill for a long period of time, and 
that her physician was on vacation and thus 
not available to sign the death certificate. The 
police had found the body neatly arranged in 
bed in an apparently well-kept home which 
showed no signs of disturbance. At autopsy 
slight abrasions on the nose and breast were 
revealed. Internally, there was a laceration of 
the left cardiac ventricle with hemopericardi- 
um, and lacerations of the liver with hemo- 
peritoneum (figure 4). The true nature of the 
death was immediately communicated to the 
police. Reinterrogation disclosed that the vic- 
tim’s paramour had killed her by jumping on 
her chest and abdomen with his knees. He had 
done this in the presence of onlookers and had 
threatened them with a similar fate if they 
gave any information to the authorities. They 
in turn attempted to pass off the death as one 
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FIGURE 5 


due to natural causes. The suspect was indicted 
and pleaded guilty to manslaughter. 

Case example—A 26 year old man, regis- 
tered from an out-of-town address, was found 
dead in bed in a hotel room. Autopsy disclosed 
no evidence of natural disease or of injury. 
but chemical analysis of the blood and viscera 
revealed lethal quantities of barbiturate. 
Search of the personal belongings of the vic- 
tim disclosed literally hundreds of barbiturate 
pills secreted in a portable radio (figure 5). 
Police investigation showed the deceased was 
Death was the 
result of overindulgence in his own illicit 


a “barbiturate bootlegger.” 


merchandise. 


FIGURE 6 
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Suicide, Homicide or Accident 


Where death is the result of either known 
or unknown violence it is essential to deter- 
mine the manner in which the injuries were 
sustained. Especially, when there were no eye- 
witnesses, or when witnesses tell contradictory 
stories, examination of the body and clothing. 
combined with the results of other avenues of 
inquiry, may well furnish the evidence of a 
correct reconstruction of what has transpired. 
Here also photography may play a major role 
in recording accurately the appearance of de- 
tails that lead to a solution. 

Case example—A 42 year old man was 
found dead with a shotgun wound of the lower 
part of his chest. The weapon was found a few 
yards from the body. Autopsy disclosed a con- 
tact type of entrance wound and extrusion of 
omentum through the perforation in the skin 
(figure 6a). The full charge of the shotgun, 
including the wadding, was found within the 
body. Examination of the pajamas worn at 
the time of the shooting showed blackening 
and burning of the fabric consistent with a 
contact wound (figure 6b). The case was ruled 
a suicide. 

Case example—A seven year old girl was 
admitted to the hospital in an unconscious and 
convulsive condition. Her parents said that 
she had struck her head eight days previously 
when she had been knocked down by a play- 
mate. On the day prior to admission, she had 
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FIGURE 7 





vomited several times and complained of head- 
ache. These symptoms were rapidly followed 
by convulsions, stupor and coma. Diagnosis of 
probable intracranial injury was made, and 
she was prepared for craniotomy. She died 
while the anesthesia was being administered. 
At autopsy, a brain abscess (figure 7a) and 
localized meningitis were found. The para- 
nasal air sinuses and middle ears were free of 
disease. The source of the metastatic abscess 
was discovered in the right main stem bron- 
chus in the form of a rusted safety pin sur- 
rounded by a localized zone of suppuration 
(figure 7b). Thus death was due to an acci- 
dent, but not to that assumed originally. The 
accident responsible for the child’s death oc- 
curred at some unknown time when the child 
aspirated the pin and failed to tell her par- 
ents about it. The importance of this type of 
case resides in its humanitarian implications. 
The little girl’s mother had been extremely 
angry with the playmate, the child of a close 
friend, whom she had held responsible for a 
supposedly fatal accident. When the exact 
facts were related to her, she was relieved of 
the bitterness that had compounded her grief. 


Responsibility for Death 


On or within the body, there may be evi- 
dence that indicates directly those responsible 
for the death. A bullet recovered from a body 
can be traced to a particular firearm and thus 
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FIGURE 8 


help to indicate the probable killer. Foreign 
bloodstains may provide valuable leads in 
tracing suspects. The many-sided role of pho- 
tography in the laboratory in such instances 
is well known. 

Case example—An unidentified body was 
found at dawn in an alley leading to a truck 
loading platform. The head had been crushed 
as though a wheel had passed over it. There 
were no other injuries. The pattern of two tire 
treads was distinctly imprinted on the victim’s 
blue suit (figure 8). The police traced every 
truck that had used the loading platform dur- 
ing the preceding 12 hours and found only 
one whose tires matched the marks on the 
clothing. The driver, a man with an excellent 
record, admitted that he had felt a bump as 
he drove out of the alley in the early hours 
of the morning. However, the surface of the 
road was rutted and irregular, and he had 
ascribed the bump to the poor condition of the 
driveway. He stated that he had not seen any- 
one and had not suspected that he struck the 
victim. The fact that the injury was confined 
to the head was taken to indicate that the vic- 
tim had been sleeping in the road and had not 
been knocked down by the truck. This opinion 
was strengthened by a blood alcohol value of 
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FIGURE 9 


0.30 per cent, which was sufficient to explain 
the possibility of his having gone to sleep in 
the road. Dark clothing made it hard to see 


the sleeping form. The driver was released. 
Medical Studies 


While the primary function of the coroner’s 
office is the medicolegal investigation of the 
deaths that fall within its jurisdiction, valu- 
able medical benefits also accrue from the 
postmortem study of the pathologic material 
discovered at autopsy. The modern coroner 
should investigate 20 per cent of all deaths in 
a large community. His findings would com- 
prise a variety of pathologic material not or- 
dinarily available to the practicing hospital 
pathologist. 

Sudden and unexpected death in infancy 
and childhood, a still incompletely solved 
problem, is an excellent example of a medico- 
legal question with strong medical overtones. 
The coroner’s office can be the starting point 
for the pediatric pathologist who wishes to 
study this entity. An abundance of mechani- 
cal, thermal and electrical traumas is seen in 
the day-to-day work of the medicolegal office, 
as are details of the pathologic anatomy of 
chemical injury and poisoning. Figure 9 shows 
the appearance of the stomach of a child who 
died as the result of poisoning by ferrous sul- 
fate. The presymptomatic and preclinical 
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stages of natural diseases, found incidentally 
in persons dying by violence, furnish a basis 
of understanding the etiology and pathogene- 
sis of clinical states. These are a few of the 
situations in which the coroner’s office can 
serve as a reservoir for research material lead- 
ing to rational therapy for poorly understood 
diseases. Photography helps in recording and 
imparting this information. 


Conclusions 


It should be reiterated that the contempo- 
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> THE DOCTOR IN PERSONAL 
INJURY CASES 


By Harold A. Liebenson, member of Illinois, 
Chicago and American Bar Associations. 123 
pages. 1956, The Year Book Publishers, Inc., 
Chicago. $4.00. 


This brief document has been advanced to 
clarify some of the misunderstandings between 
the medical and legal professions with regard to 
personal injury cases. It is written by a trial at- 
torney and as such expresses a primarily one- 
sided opinion. Not all of the difficulties that are 
encountered are due to the uncooperativeness of 
the medical profession as a good many trial at- 
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rary coroner’s office is a multiphase institu- 
tion. In its broadest concept, it functions as a 
public health office that utilizes knowledge ac- 
quired from the dead to make the community 
safer, healthier and more law-abiding. With 
the proper support of the medical, legal. edi- 
torial, governmental and lay segments of the 
community, it can render a unique service. 
Photography plays an essential part in the 
fulfillment of the many responsibilities that de- 
volve on the modern medicolegal office in its 
day-to-day activity and its long-range planning. 


torneys would like to believe—and particularly 
are prone to convey to the unfortunate patient. 
While it is true that the great majority of physi- 
cians do not care to testify in court, the main 
reason for this attitude usually goes back to 
a disturbing experience with a poorly prepared 
or unscrupulous attorney. With few exceptions, 
medical men will not refuse to cooperate entirely 
with an outstanding attorney. This point is not 
emphasized. 

The volume is small, is read easily, and may 
be of some help to the unexperienced medical 
witness. The importance of the physician in 
medicolegal medicine is emphasized with the 
author going so far as to state that “If the practi- 
tioner is so busy not to have time to fulfill the 
basic requirements in a personal injury case, it 
would be better to refuse to accept the patient.” 
The chapter on medical reports is the most il- 
luminating feature of the book. 

E. H. O'P. 
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Trauma 


RICHARD W. ZOLLINGER.' GEORGE J. CURRY? 
AND E. HARRY BOTTERELL* 


BDk. RICHARD W. ZOL- 
LINGER (Moderator): 
Trauma now ranks 
fourth among the 
causes of death in the 
United States, preceded 
only by heart disease. 
cancer and vascular le- 
sions of the central 





nervous system. Within 


RICHARD W. 
ZOLLINGER 


the past year more than 
36.000 persons died in 
traffic accidents alone. 
and some 1,250,000 persons were injured. 
We will discuss the various phases of man- 
agement of trauma, including first aid, trans- 
portation of injured persons, emergency-room 
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measures and definitive treatment. Dr. Curry 
will begin by presenting his views on first-aid 
treatment at the scene of the accident. 

DR. GEORGE J. CURRY: First I would like to 
substitute the term “immediate care” for the 
timeworn, out-of-date “first aid.” 

A very excellent article entitled “Let those 
crash victims lie.” by Greer Williams, ap- 
peared in the August 20 (1955) issue of the 
Saturday Evening Post. It was written for the 
laity as well as for the medical profession. Dr. 
Botterell demonstrated the significance of that 
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article’s title in his diagnostic clinic, describ- 
ing very expertly the proper method for trans- 
porting a person with an injured back.* 

In the group of people that surrounds a per- 
son injured in a traflic accident, there is al- 
ways someone who feels he must do some- 
thing. He may try to stand the injured person 
up, presuming if he can stand he is all right. 
or he rolls him over, wiggles a leg or an arm, 
and then asks if he is hurt. This is wrong. 

It would be very helpful if some intelligent 
person at the scene would keep all such well- 
wishers in a circle around the victim until 
some well-trained person can arrange his be- 
ing moved to an ambulance. My recommenda- 
tion is to let an injured person alone until 
someone arrives who knows what to do. 

DR. ZOLLINGER: Generally, the most serious 
traffic accidents occur in rural areas. Should 
a doctor ride in the ambulance sent to the 
scene / 

pr. CURRY: I do not think doctors know 
too much about immediate care. It is better 
in the hands of a well-trained ambulance at- 
tendant or some other well-trained person. 

DR. E. HARRY BOTTERELL: I do not know 
why you are maligning the rural districts. I 
sometimes go to football games, and I see 
some of the results of transportation in the 
city. I believe this is a problem for the police 
force and the ambulance services and the Red 
Cross, and it has to get down to that level in 
both city and country. 

DR. CURRY: You mentioned football games. 
[ am always amazed, when a player is injured 
and lying on the field, to see the trainer rush 
out, wiggle a leg or move an arm, or probably 
lean down and ask the player if he is hurt. 
Then they stand him up and walk him off the 
field amid great applause from 90,000 people. 
If the player can stand up and walk, apparent- 
ly he is all right, irrespective of the possibility 
of a severe craniocerebral injury. 

DR. ZOLLINGER: All right, whether it be ur- 
ban or rural, do ambulances have properly 
trained attendants? Dr. Curry, you have done 
something about that problem in your town, 
Flint, Michigan. How do we go about making 


*Botterell, E. H.: Fracture-dislocations of the thoracolumbar spine 
with spinal cord injury. Postgrad. Med. 20:177, 1956 
424 





sure the men riding these ambulances are 
trained? 

DR. CURRY: This is the responsibility of the 
medical profession in each community. It 
makes little difference whether it is done 
through an organized Committee on Trauma 
of the American College of Surgeons (as is 
the case in Flint), through a committee of the 
local county medical society or some other 
committee having to do with the hospital staff 
organization, so long as an educational pro- 
gram is established that will teach people who 
ride ambulances something about transport- 
ing an injured person. 

DR. ZOLLINGER: Dr. Botterell, in your pres- 
entation this morning you spoke about trans- 
porting injured persons. Do you transport 
every injured person on his back? 

DR. BOTTERELL: No. An unconscious per- 
son should be transported semiprone, that is. 
lying on his side, tilted over half onto his face. 
with a folded blanket or something under his 
head so that the jaw falls forward and the 
tongue falls forward and does not plug his 
larynx; any blood or secretions resulting from 
the injury will then trickle out the corner of his 
mouth. Those of you who are mouth breathers 
know that a little pool collects on the pillow if 
you sleep on your side, and this position is 
lifesaving in cases of injury where the patient 
is unconscious. I have seen many unconscious 
patients who were evacuated flat on their 
backs and arrived blue as your boot, and you 
know a damaged brain does not stand anoxia. 

DR. ZOLLINGER: It is true, is it not, that 
many of these severely injured persons do not 
survive the transportation or die soon after 
they reach the emergency room? Do you think 
any of those patients could be saved? 

DR. BOTTERELL: Yes, | do, particularly 
young adults. One never knows whether some 
of these patients arriving in the emergency 
room near death have been irretrievably dam- 
aged by the accident or whether it is the acci- 
dent plus anoxia. Today some patients with 
serious head injuries are saved by performing 
tracheotomy at the appropriate moment. 

DR. ZOLLINGER: You do not advocate that 
this procedure be done by somebody in the 
ambulance, though, do you? 
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DR. BOTTERELL: No. 

DR. ZOLLINGER: I want to discuss what 
should be done when the patient arrives at the 
hospital; we all agree we should position the 
patient to keep the airway clear during his 
trip to the hospital. 

DR. BOTTERELL: That is basic. 

DR. ZOLLINGER: After the injured person 
arrives at the hospital, would there be any 
argument about the following? First and most 
important, of course, we get that open airway; 
second, we splint obvious fractures, and third, 
we control obvious bleeding. Next we survey 
the patient rapidly and make notations for 
purposes of records. We start with the head 
and then go to the neck, chest, abdomen, 
symphysis, legs, perineum and back, and note 
the blood pressure, pulse and_ respiration. 
These things are fundamental and should be 
done at the immediate examination. 

DR. BOTTERELL: You have forgotten the 
most important point. You have not recorded 
the level of consciousness. 

DR. ZOLLINGER: The patient has multiple 
injuries. 

DR. BOTTERELL: Yes, but you have charted 
his pulse, temperature and respiration, and 
that, I think, is one of the great fallacies. This 
is not just a head case. No patient who is re- 
gaining consciousness is getting worse as far 
as his brain is concerned; anyone whose un- 
consciousness is deepening is certainly getting 
worse. The level of consciousness is what 
counts in a head injury—not the pulse, tem- 
perature and respiration which everyone seems 
to emphasize. I want to know how conscious 
that patient was when he left the care of the 
last doctor. 

I will tell you a story. One day in the Coun- 
ty of Hampshire in England, a policeman 
came in and said, “You know, we picked up 
a fellow on the road, sir, and he was a’talkin’ 
to me when I picked him up, but you know, 
he has gone unconscious.” He had an extra- 
dural clot. One must chart the level of con- 
sciousness, write it down, include it in the 
work-up as one of the first things as far as the 
brain is concerned. 

DR. ZOLLINGER: Also, probably, there should 
be some notation of previous medication. 
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DR. BOTTERELL: Certainly. 

DR. ZOLLINGER: With all these multiple in- 
juries, I think you will admit, Dr. Curry, that 
quite often the obvious injury—a badly de- 
formed leg, for instance—is observed and 
treated while the patient dies from an injury 
in some other area such as the abdomen which 
is not so obvious. In these complicated cases 
of combined injuries, which condition would 
you treat first—say if the head, chest, abdo- 
men and leg were injured? 

DR. CURRY: In a case of multiple injuries 
there is always a person on the other end of 
the broken extremity. Obviously, a sucking 
wound of the chest takes first place. A chest 
full of blood or air takes priority. Injury to 
the abdomen in which there is a possibility 
of a ruptured spleen or liver or other part 
of its contents also takes first place, so far as 
saving the person’s life is concerned. 

A depressed skull fracture associated with 
a craniocerebral injury | do not think one can 
do anything about at the time except recog- 
nize it readily, of course, so that it can be 
handled by the type of talent present here. 

Fractured extremities can be splinted so 
that they do not aggravate the more serious 
condition. 

Therefore, one should take care of a chest 
injury or an abdominal injury first and the 
other injuries coincidentally, applying some 
type of splint to hold the fractured fragments 
in satisfactory position until the patient can 
be transported to the hospital. 

I know the next question is going to be 
whether or not an ambulance attendant should 
know about a sucking wound of the chest. 
It is very likely the patient will be brought 
to the hospital with his wound sucking, and 
someone at the hospital will take care of that 
situation, unless the ambulance attendant is 
well trained. 

DR. ZOLLINGER: What are you going to do 
about this chest wound? 

DR. CURRY: Turn it over to a good thoracic 
surgeon or some other surgeon with appropri- 
ate knowledge, or, if this cannot be done im- 
mediately, I would put a piece of gauze over 
it and stop it from sucking. VASELINE® gauze 
is preferable. 








DR. ZOLLINGER: How important is this chest 
injury? 

DR. BOTTERELL: Vital—vital on its own ac- 
count. Also, some of the common complica- 
tions (and I use that term advisedly ) of severe 
head injuries are pulmonary collapse, some- 
times a tension pneumothorax, often a hemo- 
thorax, and interference with ventilation, and 
anoxia greatly aggravates the brain injury. 
We have seen patients brought in quite deeply 
unconscious who, when their pneumothorax 
(not even a sucking wound) was relieved by 
appropriate measures of aspiration or drain- 
age or whatever, showed great improvement 
in level of consciousness. Note that I men- 
tioned the level of consciousness again: that 
is the master word in following a head injury. 

DR. CURRY: I would like to add, to those 
situations which take priority, a ruptured blad- 
der. | think we forgot to mention severance 
of a major blood vessel, which certainly de- 
mands priority management. 

DR. BOTTERELL: There is one situation 
which occurs in about 0.5 to 1.0 per cent of 
all cases of head injuries seen in a general 
hospital and which a general practitioner en- 
counters about once or twice in his career. 
That is the classic extradural hematoma due 
to middle meningeal hemorrhage. Every year 
in our practice at our University center we 
encounter such a situation. A doctor tele- 
phones and says he has a patient who sus- 
tained a trivial head injury but his condition 
is worsening—one pupil is dilated and he is 
becoming more unconscious and so on—and 
he is an hour and a half’s ride from anywhere. 
When such a patient is seen in the emergency 
department of a general hospital, an_ill-in- 
formed resident may take him off to be x-rayed 
and investigated and maybe to fix his frac- 
ture, and there is no use doing that because 
that patient, who is going downhill rapidly, 
will be dead in an hour and a half. 

DR. ZOLLINGER: How can you tell which 
head-injured patient is going to die, which 
should be observed, and which requires im- 
mediate surgery? 

DR. BOTTERELL: The patient who is brought 
to the emergency room deeply unconscious, 
with damaged vital centers, irregular breath- 
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ing and a rapid, thready pulse and without 
any other cause to account for his condition 
such as hemorrhage and the like, who has 
obstructed respiration no matter what posi- 
tion you put him in and in spite of the rubber 
airway in his mouth, represents a group in 
which the mortality rate is overwhelming. 
Usually they never recover consciousness; 
they die in the first 24 hours. 

DR. CURRY: Dr. Botterell, do you diagnose 
the conditions you just mentioned as_ skull 
fractures or as craniocerebral injuries with 
or without skull fractures? 

DR. BOTTERELL: Brain injury and compli- 
cations, 

The deeply unconscious patient who is not 
showing any recovery is the patient who cies, 
but when a patient has had a lucid interval 
and then rapidly goes downhill one must find 
out why. The doctor in an isolated community, 
once or twice in his lifetime, may be faced 
with making a hole in that patient’s head and 
somehow letting the clot out. Dr. Rupert 
Rainey of Los Angeles has emphasized this. 
This applies. of course, to a very small group 
of patients who cannot be evacuated to a neu- 
rosurgeon or a general surgeon skilled in 
handling head injuries. 

DR. CURRY: Then you believe every general 
practitioner should have a trephine available 
in his kit? 

DR. BOTTERELL: Every hospital equipped to 
do an appendectomy should have a trephine. 
It may not be used more than once in five 
years, but when the need arises it should be 
available. 

We had a case of manslaughter in Ontario 
when a hockey player crashed his opponent 
into the boards too hard and the boy got an 
extradural hematoma. He was 70 miles from 
anywhere and died en route to Toronto. The 
doctor must handle such a case with care and 
thought. 

DR. ZOLLINGER: Getting back to the prob- 
lem of the injured chest, we have placed Vase- 
line gauze on the wound and are going to get 
the lung expanded. Next we will get the blood 
out of the chest, and then worry about whether 
there is a ruptured hollow viscus. We are go- 
ing to put a tube down the patient’s throat 
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(you will not object to that, will you?) into 
his stomach; we will put an indwelling cathe- 
ter in the bladder and check to see whether 
any blood is coming out. We may also put a 
little saline in and check the amount coming 
back to see if the bladder is injured. Are you 
going to object, then, no matter what this 
head condition is (the patient is not going to 
die from it), if we take him to surgery? 

DR. BOTTERELL: No, subject to certain 
qualifications. | do not want the patient fig- 
uratively to be strangled. This is very impor- 
tant. One cannot submit a patient with a dam- 
aged brain to a general anesthetic that will 
involve any hypoxia or anoxia. 

DR. ZOLLINGER: What anesthesia are you go- 
ing to use? 

DR. BOTTERELL: We want intratracheal 
tubes. The anesthetist has to do it to keep 
the patient properly oxygenated. 

DR. ZOLLINGER: You have said that injuries 
to chest and abdomen take priority, but are 
there some exceptions in regard to injuries 
of an extremity? 

DR. CURRY: Yes, a bad fracture-dislocation 
of an ankle, with the foot pushed up on the 
side of the leg and the danger that it may be 
lost, should be straightened. Severe fracture- 
dislocation of the elbow in which there is a 
hazard of forearm viability should be handled 
in the same manner. 

DR. ZOLLINGER: Are you doing this in the 
emergency room? 

DR. CURRY: One could do it almost any- 
where—at the scene of the accident, in the 
ambulance or in the emergency department- 
but obviously it probably will not be done 
until the patient arrives in the hospital. 

DR. ZOLLINGER: The majority of these in- 
juries, particularly traffic injuries, involve the 
head, and | would like to ask Dr. Botterell 
about a problem which comes up in every 
emergency room. The youngest man, with the 
least training, usually is the man on service, 
and some fellow comes in on Saturday night. 
intoxicated, with small pupils and a hole in 
his head. Should he take up a bed? Or let us 
say he comes into your office: you cannot take 
him home with you. What are you going to 
do with this fellow if he goes out and gets a 
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subdural hematoma in a couple of days? You 
are unjustly criticized, or are you? How are 
you going to know about this fellow? 

DR. BOTTERELL: That is the most difficult 
question I know of. We have no more beds in 
our hospital than anyone else. If there is a 
bed anywhere in the hospital, we will admit 
a patient who has been unconscious—admit 
him for overnight. If no bed is available, he 
is held somewhere, somehow, and awakened 
every half-hour, primarily, and secondarily 
his pulse, temperature, respiration and blood 
pressure are checked. If there still is no space 
in the corridor or anywhere, he is sent home 
in charge of a relative who is instructed to 
awaken him every half-hour all night. 

DR. ZOLLINGER: He has to have some pretty 
close friends. 

DR. BOTTERELL: Most complications devel- 
op in the first 24 hours. If you get the patient 
through that period, nothing is going to hap- 
pen so fast that circumstances will not permit 
getting him back to the hospital. We had three 
such cases in Toronto within about two weeks 
in various hospitals, and there was quite a 
fuss about it from the chief coroner, the press, 
and so on. 

DR. ZOLLINGER: There is no absolute an- 
swer to it, is there? 

DR. BOTTERELL: No. 

DR. ZOLLINGER: How about the average 
scalp laceration? How would you handle it? 
Is it an office procedure? 

DR. BOTTERELL: First, the scalp should be 
shaved for 2 in. around the laceration: most 





physicians neglect to do that. Secondly, every 
scalp laceration is a potential penetrating 
brain wound, because neither depression from 
the punching in of the skull nor actual lacera- 
tion of the brain causes loss of consciousness 
in itself, so we feel that every scalp laceration 
should be palpated, using a sterile glove. The 
skull should be palpated with a sterile-gloved 
finger, not a probe which you would proceed 
to push through contaminated wounds into 
the brain. 

DR. ZOLLINGER: Do you x-ray all of them? 

DR. BOTTERELL: In our hospital we do, but 
obviously that is not always possible. 

DR. ZOLLINGER: You will miss some, then. 
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DR. BOTTERELL: Not if one palpates the 
skull carefully. One may miss a linear frac- 
ture, but not a grossly depressed fracture very 
often unless it is very small. 

DR. ZOLLINGER: Approximately one out of 
every 10 head-injured patients has some facial 
disfigurement. Dr. Curry, how do you handle 
facial injuries to get the best cosmetic result? 

DR. CURRY: Facial lacerations should be 
properly sutured. | am sure everyone knows 
the wound edges should not be inverted or 
everted. The suturing should be meticulous. 
There is very little subcutaneous tissue in the 
face, and therefore débridement is unneces- 
sary, in my opinion. Naturally, the wound 
should be thoroughly cleansed. We have had 
success with the fine silk sutures on little 
fine needles that come especially prepared for 
this purpose. We use interrupted sutures, and 
they should be placed very carefully—there 
is no need to hurry 
wounds are healed. 

DR. ZOLLINGER: How soon do you take out 
the sutures? 

DR. CURRY: When the wound is satisfactorily 
healed, usually within three to seven days. 
After that they become foreign bodies. Here 
again one must individualize according to the 
type of wound and the surgeon who sutured it. 

DR. ZOLLINGER: I do not know whether | 
would leave them in much longer than four 
days at the maximum. 

pr. CURRY: I do not think one can say we 
should leave them four days or five days or 
three days. We leave them until the wound 
looks healed and fixed—but I will go along 
with you if you say less than seven days. 

DR. ZOLLINGER: You agree that in facial in- 
juries one does not do extensive débridement. 

DR. CURRY: Yes. 

DR. BOTTERELL: Do you ever contemplate 
what happens to the floor of the anterior fossa 
when the face is pushed in? 

DR. CURRY: That is difficult to answer. I 
think perhaps I would call in someone who 
knows much more about it than I do, but I 
might at least venture an opinion and _per- 
haps, as you say, anticipate such a situation 
to be present. I would like to have someone 
else handle the situation if I thought he was 
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capable of diagnosing it much better than | 
think I would be able to do. Is that what you 
mean? 

DR. BOTTERELL: Donald Robertson, the 
plastic surgeon on our staff, has just reviewed 
about 20 cases of central fractures of the 
maxilla in which, unexpectedly, various evi- 
dences of compounding into the subarachnoid 
space were established, such as little collec- 
tions of air around the base of the skull, leak- 
age of spinal fluid when the patient was turned 
over, and so on. | think it is a point one should 
bear in mind in these head-on facial injuries. 

DR. CURRY: I would like to delete forever 
the word “compound” from our descriptive 
terminology in cases of fracture. Webster de- 
fines it as many things, but I have never been 
able to associate the word with a fracture. | 
do not know what a compound injury is unless 
it is a piled-up injury. I would like to substi- 
tute the word “open.” 

DR. ZOLLINGER: Getting back to this origi- 
nal injury, there is a severely injured abdo- 
men or chest, as we said. We are going to 
splint the fractured extremity and are not 
worrying about the head if we get intratracheal 
anesthesia, but this patient is quite badly cut 
up about the face and may have antral frac- 
tures, fractures of the zygoma or mandible. 
What are you going to do about those at the 
time you take out a spleen? 

DR. CURRY: I do not think I would worry 
about them at the time I was taking out a 
spleen. That type of fracture could wait. Some 
bone fractures should not wait. The ones you 
mentioned are of flat bones, and one could 
wait until a good oral surgeon could correct 
the deformity. 

DR. ZOLLINGER: How long could one wait? 
We get the spleen out 

DR. CURRY: You have it mixed up with the 
fractured spleen for which splenectomy has 
been done. I think when the patient is in satis- 
factory condition following splenectomy one 
could proceed. 

DR. BOTTERELL: Is it not a matter of de- 
gree? If a patient has a floating maxilla and 
fractured mandible, he is going to have some 
trouble breathing if you take out that tube. 

DR. CURRY: I will still stick to my first state- 
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ment, that even though it is floating it still 
should be in the hands of someone who knows 
how to care for it; and | think there are a 
few of us left who would have sense enough 
perhaps to immobilize that situation tempo- 
rarily so that the patient could breathe. 

DR. ZOLLINGER: Dr. Botterell, when should 
one x-ray the head? How much of an emer- 
gency is it? 

DR. BOTTERELL: [t is not an emergency at 
all, really, unless one is looking for a com—, 
well, one of those fractures that opens from 
the outside to the inside, and the brain is com- 
ing out on the scalp, or some spinal fluid is 
coming out of the corner of the scalp wound, 
or one feels a penetrating wound through the 
skull. Certainly we feel those patients should 
be fully assessed at the first possible oppor- 
tunity. 

DR. ZOLLINGER: What is the use of x-ray, 
then, when you know the brain is injured? 

DR. BOTTERELL: It guides you as to how 
many in-driven bone fragments there are, how 
far they go, and so on. Actually, there are rela- 
tively few occasions to x-ray a skull as truly 
an emergency measure. 

DR. ZOLLINGER: How about an extremity? 
How important is it to get an x-ray right 
away? 

DR. CURRY: Quite important. 

DR. ZOLLINGER: Are you going to let the 
bleeding spleen go? 

pr. cuRRY: | do not think making an x-ray 
with a portable machine is going to interfere 
with a bleeding spleen. 

DR. ZOLLINGER: Your portables must be bet- 
ter than ours. 

You said a while ago we could splint the 
extremity and take the patient upstairs and 
you were not going to bother about him at all. 

DR. CURRY: The patient is in the hospital 
now, is he not? 

DR. ZOLLINGER: Yes. 

DR. CURRY: I see no harm in taking a port- 
able of the suspected fracture area. 

DR. ZOLLINGER: Let us take up the problem 
of shock. We are going to give the patient re- 
placement therapy—some fluid expander, per- 
haps plasma, albumin or something until blood 
is available. How long should you observe a 
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patient in shock before giving him definitive 
therapy? 

DR. CURRY: Not very long. 

DR. ZOLLINGER: You have seen, as I| have, 
that some patients are given 5 or 10 pints, 
and, goodness, it goes on forever. Would you 
argue that you should get in the first two 
pints, for example, if the pressure is down, in 
the first 10 or 15 minutes if possible and that 
you should not wait more than, let us say, 
2000 cc. before moving the patient or doing 
something definitive? 

pr. cuRRY: No, but in all good hospitals 
one ought to have some means of determin- 
ing blood volume. If not, then one must use 
good horse sense. 

DR. ZOLLINGER: How do you make this 
blood-volume determination? 

DR. CURRY: That is placed in the hands of 
persons who have very special talents. 

DR. ZOLLINGER: Do you use hematocrit or 
blood count or do real blood volumes? 

DR. CURRY: The latter, in a good hospital. 

DR. ZOLLINGER: Evans blue dye and all that? 

pr. CURRY: I think you can give it to them 
beforehand. 

DR. ZOLLINGER: You are going on the blood 
count and physical findings. 

DR. CURRY: They are very helpful. 

DR. ZOLLINGER: How about overloading the 
patient’s head with too much fluid if you are 
worried about a head injury? 

DR. BOTTERELL: If a patient is in shock one 
should not pay any attention to that. 

DR. ZOLLINGER: How are you going to han- 
dle an unconscious patient following a head 
injury? 

DR. BOTTERELL: We have outlined it fairly 
well. We have established a base line of his 
level of consciousness; he can move his arms 
and legs: we know what his reflexes show; we 
look at his pupils, and see if any spinal fluid 
or blood is coming out of his ears or nose or 
trickling down his pharynx; then you have a 
base line on which to proceed. If conscious- 
ness is returning, you nurse him along, insur- 
ing that his airway is clear. 

DR. ZOLLINGER: Let us say the patient has 
a relatively lucid interval and then suddenly 
becomes unconscious. What conditions or le- 
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sions will cause this type of situation? 

DR. BOTTERELL: This is the vital point in 
managing complicated brain injuries. The ex- 
tradural hematoma is the classic one, and per- 
haps the least common, and in the trivial head 
injury it is post-traumatic meningitis. There 
could be a crack in the region of the accessory 
nasal sinuses and the communication with the 
subarachnoid space in the absence of any seri- 
ous loss of consciousness. So post-traumatic 
meningitis produces loss of consciousness after 
a lucid interval, and a collection of air inside 
the head, pneumocephalus, can take up so 
much room in the subdural space it makes the 
patient unconscious or drowsy and confused. 
Finally, intracerebral clots, and. in the more 
severe head injuries, an acute subdural hema- 
toma, will do the same thing. A list which 
pretty well covers the situation is: extradural 
and subdural clots and post-traumatic men- 
ingitis and pneumocephalus. 

DR. ZOLLINGER: 
sedatives? 

DR. BOTTERELL: We try to use agents that 
do not depress cough reflex or the respira- 


Have you any choice of 


tory center. By and large we use LUMINAL™ 
sodium or paraldehyde. 

DR ZOLLINGER: The great majority of in- 
jured patients who are admitted to the hos- 
pital have some form of fracture. Dr. Curry. 
which fractures would you treat by closed 
reduction? 

pr. CURRY: All fractures in children should 
be manipulated, reduced and fixed appropri- 
ately in plaster. I do not think we should 
worry about overriding. In fact, there are 
those who say a side-to-side apposition is bet- 
ter than an end-on, because of the hazard of 
absorption in the latter. | should point out 
that one has to be more or less resilient in 
defining a patient as a child. A child is some- 
one up to, let us say, 10, 11 or even 12 years 
of age. When speaking of both sexes one 
should consider children as being slightly un- 
der the age of adolescence. 

In adults, when satisfactory alignment is 
obtained and maintained, we can make a gen- 
eral statement that perhaps many fractures 
may be handled by closed reduction. 

All of you have taken care of fractures of 





the distal end of the radius which are com- 
monly called Colles’ fractures. These should 
be handled by manipulation, reduction and 
fixation in plaster of paris or some other type 
of splint fixation. A moderate degree of off- 
setting is, I think, acceptable, but | believe a 
broken bone should be replaced as nearly as 
possible to its normal position. Then again, 
we should do something about fracture fixa- 
tion that will place the neighboring joints in 
a mobility potential. This problem was excel- 
lently described by Dr. Scuderi.* He out- 
lined the fractures which can be handled by 
manipulation, by traction and by open reduc- 
tion and stated the indications properly and 
very well. 

DR. ZOLLINGER: Which ones would you han- 
dle by traction? 

pR. CURRY: A good example would be a 
severely comminuted fracture of the trochan- 
terian area of the femur. which does not lend 
itself to the insertion of any type of metallic 
appliance; this should be placed in traction. 
The same is true in fractures of the lower 
end of the femur in which there is a multi- 
plicity of fragments: these do not lend them- 
selves to a fracture assembly and _ internal 
fixation. 

DR. BOTTERELL: Dr. Curry, perhaps you 
could help me with some of the patients I see. 
Let us say a man is unconscious and you think 
an operation on the head is necessary. He has 
a fracture of the femur. and you tie him up in 
traction, and it is very complicated to move 
him to an operating room. Do you ever use 
something more than a Thomas splint for that 
type of case? Have you ever used a Tobruk- 
Thomas combination? 

pr. CURRY: We have had that situation 
arise. | do not quite know how to answer it. 
The craniocerebral damage and associated 
osseous injury apparently are taking first 
place, and he still has the fractured femur. | 
think I stated at the onset that perhaps the 
extremity could be disregarded but splinted 
for the time being until the operation on the 
head has been taken care of. 

DR. BOTTERELL: The patient may be very 


*Scuderi, Carlo: Both-bone fractures of the leg. Postgrad. Med. See 
p. 407, this issue 
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restless and thrashing around for several days. 

DR. CURRY: You want to move him to the 
operating room and do the head surgery? 

DR. BOTTERELL: You have to, yes. 

pr. CURRY: I think you can extemporize 
with some type of apparatus, or put him in a 
Thomas splint with the traction that previous- 
ly was attached to the bed, attached to the 
splint. It can be done. We have done it any 
number of times. Sometimes you can bring 
the neurosurgeon to the patient and perform 
the operation with the patient in his bed. Has 
this happened in your hospital? 

DR. BOTTERELL: Not if I can help it. 

DR. ZOLLINGER: Which fractures do you 
handle by open reduction? 

pr. CURRY: Before answering, | would like 
to say that severe supracondylar fractures of 
the humerus should, I think, be placed in trac- 
tion. Perhaps I might add to that the severe 
open fracture in which there has been marked 
comminution of fragments and destruction of 
skin and adjacent muscle, where you would 
like to keep the wound under observation. 

To answer your question about open reduc- 
tion, this is mandatory in certain fractures, 
including a fractured hip in an elderly per- 
son. This fracture demands open reduction- 
whether it is a fracture of the femoral neck or 
of the intertrochanteric area—because in this 
situation we are not only treating the fracture 
and making an elderly person more comforta- 
ble but we are also treating hypostasis. | am 
sure you all appreciate that the death rate 
from hip fractures has fallen greatly since this 
philosophy has been adopted. First we have 
the saving of life. which is mandatory; then 
the saving of the limb. 

I mentioned the fracture-dislocation of the 
ankle in which the foot is blue, and the frac- 
ture-dislocation of the elbow in which there 
is a danger of impaired forearm function. 

Then we have operations of choice. In the 
situations I just mentioned, open reduction 
could be called a procedure of necessity. Dr. 
Scuderi mentioned the oblique fracture of the 
tibia associated with fracture of the fibula, 
which is notorious in that it slips. That, to me. 
is an indication for open reduction as a mat- 
ter of choice and necessity. Then there are 
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open reductions of fractured patellae in which 
there is wide separation of fragments, pri- 
marily opened and apposed or removed; frac- 
tures of the olecranon in which there is wide 
separation, those in which you know and you 
feel there is interposed tissue, and those in 
which the fractures are irreducible by any 
means at your disposal. 

I do not like to subscribe to many manipu- 
lations of fractures. They are secondary in- 
sults to an already injured structure. If a rea- 
sonably good attempt at reduction fails, and 
you are not satisfied with the position of frag- 
ments, | would accept it as a case for open 
reduction. We have to guide ourselves by 
adopting certain principles and still individ- 
ualize the situation. 

I think you can recognize the illustration 
in figure 1 as an extensive supracondylar 
fracture with wide separation of the frag- 
ments. The traction in this case had to be sup- 
plemented by the use of a screw on one side 
(figure 2), because of continuous slippage of 
the distal segment. A Kirschner wire was 
placed through the olecranon. Figure 3 is a 
photograph of the little girl who sustained 
this fracture, and shows the type of olecranon 
traction we have used very successfully since 
194] for supracondylar fractures with wide 
displacement of fragments. The patients are 
very comfortable, and the method has the 
added advantage of elevating the extremity 
and doing away with the danger of a Volk- 
mann contracture; it certainly is an aid to 
circulation. The little girl obtained full func- 
tion as far as her carrying angle is concerned 
(figure 4). Figure 5 shows that she has com- 
plete flexion of the elbow. 

Another supracondylar fracture, the flexion 
type, is shown in figure 6. There was marked 
displacement (figure 7). The patient was a 
70 year old woman. With the type of man- 
agement I| just described, there was satisfac- 
tory apposition of the fragments (figure 8). 

Figure 9 illustrates a Volkmann contrac- 
ture, one of the most horrible deformities that 
can occur. If we can do anything to avert this 
situation, we should do it. 

A fracture of the surgical neck of the hu- 
merus with marked displacement of fragments 
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FIGURE 1, Comminuted supracondylar fracture of right humerus with — Figure 2. Same case as figure 1. Manipula- 


marked displacement. 





FIGURE 3. Overhead olecranon traction. 


FIGURE 4 (left). Appearance after 
three months. Extension is complete: 
the carrying angle of the right elbow 
is normal. 


FIGURE 5 (right). Complete flexion of 
right elbow. 


tion, open reduction, overhead olecranon 
traction and supplementary screw fixation to 
prevent displacement of distal segment were 
employed. 


is shown on the left in figure 10. The right- 
hand side shows the appearance with the up- 
per extremity placed in traction. There is sat- 
isfactory reduction, and this has been verified 
by a lateral film. 

Figure 11 illustrates what happened in a 
fracture-dislocation of an ankle when the doc- 
tor waited for the swelling to go down before 
doing anything. While he waited, the swell- 
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FIGURE 6. Comminuted supracondylar frac- 
ture of right humerus, with anterior displace- 
ment of the elbow. Patient was a 70 year old 
woman. 


ing increased, many blebs formed, and a very 
difficult situation followed. This fracture 
should have been handled within the first 
hour after it happened. There are certain frac- 
tures that are measured in terms of minutes; 
others are measured in terms of seconds, and 
some few in . ims of hours. I would like to 
impress you with this photograph because re- 
duction is extremely difficult after a situation 
such as this has developed. 





FIGURE 8. Elbow in satisfactory position after reduction 
and overhead olecranon traction. 
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FIGURE 7. Lateral view of same case. 


Do it now! That would be a summary for 
the illustrations I have described. Fractures 
should be handled now, they should be re- 
duced now, except when the associated cir- 
cumstances prevail that have been discussed 
here so well by Dr. Botterell and Dr. Zollinger 

complicating multiple injuries. 

DR. ZOLLINGER: We have a few questions 
from the audience. Dr. Botterell, here is one: 
“You did not mention the importance of a 
blood pressure estimation at the earliest pos- 
sible moment and a recheck periodically. Do 
you consider this advisable? 

DR. BOTTERELL: Yes. and one should also 
gauge the respirations and their rhythmicity 
or periodicity, and the pulse rate. It is well 
established that an 
space-occupying lesion in the face of normally 
functioning vital centers causes a rise in blood 
pressure and a slowing pulse. However, after 
a good, brisk head injury with the force trans- 
mitted to the brain stem, as it so often is, the 


increasing intracranial 


vital centers do not always respond normally. 
The finding of a rise in blood pressure and a 
slowing pulse is very valuable, but if it is ab- 
sent it should not cause you to disregard the 
significance of an intracranial lesion mani- 
fested by increasing depth of coma. 

I should add also that the patient may die 


133 





FIGURE 9. Volkmann's de- 
formity. 





of an acutely expanding intracranial lesion 
without any evidence of papilledema in the 
optic nerve heads. 

DR. ZOLLINGER: “At what level of shock or 
consciousness would you let chest or abdomi- 
nal work proceed?” | think Dr. Botterell an- 
swered that. If you have a patient with a wide- 
ly dilated pupil and obvious spasticity with a 
poor prognosis, there is no use doing any- 
thing. Would you agree to that? 

DR. BOTTERELL: Yes. 

DR. ZOLLINGER: 
that it can be observed and the patient does 


If the head injury is such 


not respond after three or four pints of blood 
have been administered, then there may be 
severe damage in the intra-abdominal cavity 
or the chest and we should proceed. I do not 
think the state of shock or consciousness would 
have much to do with the chest or abdominal 
work. Would you agree with that? 
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FIGURE 10. Comminuted 
fracture of the surgical 
neck of the left humerus. 
Reduction by lateral skin 
traction. 
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FIGURE 11. Edema and pronounced bleb formation in 
case of fracture-dislocation of right ankle. Photograph 
was taken five days after injury. Early reduction would 
have prevented this condition. 
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DR. BOTTERELL: Yes. 

DR. ZOLLINGER: Here is a question I think 
you have answered. “What about tracheotomy 
in head injuries?” 

DR. BOTTERELL: It is a lifesaving measure 
in appropriate cases when a clear airway can- 
not be established either by positioning or by 
an ordinary rubber airway. 

pR. CURRY: We have a policy in our hos- 
pital that the time to do a tracheotomy is when 
you think of it. 

DR. BOTTERELL: We also quote that same 
statement. 

DR. ZOLLINGER: Someone said to me that 
you could get by sometimes, if you did not 
have the nerve to do a tracheotomy, if you 
pushed a couple of No. 13 needles into the 
trachea—that this might work until you got to 
someone who could do a tracheotomy. Do you 
think that might suffice? 

DR. BOTTERELL: There is a better substi- 
tute than that. It is much better to put an in- 
tratracheal tube down and leave it down un- 
til you can get the patient wherever you are 
taking him. Our anesthetists were very shocked 


BooKS 


New books received are acknowledged each 
month, As space permits, books of principal in- 
terest to our readers will be reviewed more exten- 
sively. Reviews will be found in this issue starting 
on page A-130 and additional listings on pages 
348, 379 and A-138. 


Culture and Mental Disorders. By Ralph Linton, 
Sterling Professor of Anthropology, Yale University, 
New Haven, Connecticut, and edited by George Dever- 
eux, Director of Research, Devereux Foundation, Devon, 
Pennsylvania. 139 pages. 1956, Charles C Thomas, Spring- 
field, Hlinois. $4.50. 


Progress in Hematology. Volume I. Edited by Lean- 
dro M. Tocantins. M.D., with 27 contributors. 336 pages, 
illustrated. 1956. Grune & Stratton, Inc., New York and 
London. $9.75. 


Cytology of the Blood and Blood-forming Organs. 
By Marcel Bessis, Director of Research Laboratory, Cen- 
tre National de Transfusion Sanguine, Paris, France. 
Translated by Eric Ponder, Nassau Hospital, Mineola, 
New York. 629 pages with 405 figures and 22 color 
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by that, but we had occasion to observe two 
or three patients who had had intratracheal 
tubes in place for two or three days. They did 
not seem to produce any ill effects. When we 
took out the tube the larynx worked all right. 
I do not recommend this measure, because 
the tube coats up with secretions inside and 
the lumen quickly becomes too narrow, but 
if one must evacuate or transport a patient 
who, one thinks, needs tracheotomy and the 
setting is unsatisfactory and a tube is unavail- 
able, I would sooner see an intratracheal tube 
put down. 

DR. ZOLLINGER: What about lumbar punc- 
ture in the unconscious patient? 

DR. BOTTERELL: We do not employ lumbar 
puncture routinely at all. We utilize it in at- 
tempting to diagnose post-traumatic meningi- 
tis, and from time to time perhaps to relieve 
headache when the patient is steadily regain- 
ing consciousness and we think he has a sticky, 
yellow, dirty spinal fluid. I do not believe lum- 
bar puncture should be done with impunity. 
that is, just casually. It should be done only 
when definitely indicated. 
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plates. 1956, Grune & Stratton, Inc., New York and 
London. $22.00. 


Biochemistry of the Eye. By Antoinette Pirie, Ph.D.., 
Margaret Ogilvie’s Reader in Ophthalmology, and Ruth 
Van Heyningen, D. Phil., staff member, Nuffield Labora- 
tory of Ophthalmology, Oxford University, England. 323 
pages, illustrated. 1956, Charles C Thomas, Springfield, 
Illinois. $7.00. 


The Spine; Anatomicoradiographic Studies; De- 
velopment and the Cervical Region. By Lee A. 
Hadley, M.D., Senior Attending Roentgenologist, Syra- 
cuse Memorial Hospital, and Clinical Associate Pro- 
fessor of Public Health, New York State College of 
Medicine, Syracuse. 156 pages, illustrated. 1956, Charles 
C Thomas, Springfield, Illinois. $6.50. 


Emotional Hazards in Animals and Man. By How- 
ard S. Liddell, Ph.D., Professor of Psychobiology and 
Director, Behavior Farm Laboratory, Cornell University, 
Ithaca, New York. A monograph in American Lectures 
in Objective Psychiatry. 97 pages. 1956, Charles C 
Thomas, Springfield, Illinois. $2.50. 
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Firsts MEDICAL EDUCATION AWARD Winners 


at 26th Annual Meeting of the 


Biological Photographic Association 


Supported by a grant from PostGRADUATE MEpIcINE, the BPA Medical Educa- 
tion Award was established this year to encourage medical photographers to im- 
prove the teaching content of their photographs. The competition and showing 
were held in conjunction with the annual meeting of the BPA at Rochester, New 
York, during the week of August 26. 

The exhibition judges awarded the cash prizes to the winning entries in each 
of five categories: monochrome prints, color prints, transparencies, motion pic- 
tures and special displays. 

Reproduced here are the award-winning photographs in the first three cate- 
gories. First place in the motion picture division went to Dr. David S. Ruhe, Uni- 
versity of Kansas Medical Center, Kansas City, Kansas, and the prize for the best 
special display to Luther R. Gilliam, Veterans Hospital, Brooklyn, New York. 

The Medical Education Award will be an annual feature of the BPA meetings. 


Monochrome print: Thoracic aortic aneurysm and repair 
Gene K. Davis. The Methodist Hospital. Houston, Texas 
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Color print: Hypermature cataract. Lens delivered spontaneously through a corneal perforation due 





to Pseudomonas aeruginosa 
Charles M. Bailey, St. Mary's Hospital, Rochester. New York 
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chondrosarcoma 
Martha M. 
Brunings, 
Rochester 
General Hospital, 
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Hines, Illinois 


Case Report 


A 38 year old white man, a farmer, was well 
until one year before admission to this hos- 
pital when he complained of abdominal dis- 
comfort. About six months later, he began to 
experience loss of appetite, nausea and vom- 
iting, and a full feeling after eating small 
amounts of food. About that time, he also be- 
gan noticing progressive weakness and low 
back pain aggravated by activity. Three 
months later, in September. he first noticed a 
nodular swelling in the right groin. Similar 
involvement of both groins, axillae. elbows 
and neck followed shortly. These nodes grew 
to 3 and 4 cm. in diameter and were hard and 
somewhat painful. In October, his weakness 
and pain became progressively worse and in- 
termittent fever developed. He was forced to 
quit working and entered a private hospital 
where he was treated with penicillin for rab- 
bit fever. However, his condition continued 
to grow worse. Intermittent frontal headaches, 
not relieved by aspirin, and lasting about one 
to two hours, began occurring daily along 
with insomnia. 
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CLINICOPATHOLOGIC 
CONFERENCE 


Report From Veterans Administration Hospital 


In December, he was hospitalized elsewhere 
where a diagnosis of Hodgkin’s disease, sar- 
comatous type, was established from biopsy of 
a submaxillary node. The patient was sent to 
Hines Veterans Administration Hospital on 
January 1. During the next six months he lost 
about 40 Ib. in weight (from 190 to 150 lb.). 
During the last month he complained of hot 
flushes of the face and mouth, usually referred 
down both arms. 

Past history—Childhood illnesses included 
scarlet fever and diphtheria. The patient had 
been discharged from the army after two 
years’ service because of nervousness. 

Physical examination—The patient was a 
well-developed, somewhat undernourished and 
emaciated 38 year old white man, who was 
sweating profusely about the head and neck. 
Blood pressure was 120/70, pulse rate 90, 
temperature 99.2° F. Bilateral submaxillary 
masses were matted together and about 3.5 
cm. in diameter. The lungs revealed dimin- 
ished diaphragmatic excursions with question- 
able dullness at both bases. The abdomen was 
somewhat distended and a hard nodular fixed 
mass filled the epigastrium. Several question- 
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able smaller nodular masses were noted in the 
lower abdomen. Tenderness to percussion was 
present over the thoracic and lumbar spine. 
Evidence of marked weight loss was present 
in all extremities. (Bilateral axillary adenopa- 
thy, 1 to 2 em. in diameter, and bilateral en- 
larged epitrochlear nodes were also prominent. 
These nodes were slightly tender and fixed to 
underlying tissues.) Remainder of physical 
examination was essentially negative. 

Laboratory findings—On admission, Janu- 
ary 1, the red blood cell count was 4,050,000, 
white blood cell count 5800, and hemoglobin 
12 gm. Serologic tests were negative. Urine 
was acid with a specific gravity of 1.020 and 
no albumin or sugar. Microscopic examina- 
tion disclosed a few white blood cells. Roent- 
genogram of the chest revealed widening of 
hilar shadows and residuals of pleurisy at both 
bases. A flat plate of abdomen revealed no 
demonstrable pathology. 

An electrocardiogram made on January 4 
showed sinus rhythm with ventricular prema- 
ture contractions and was interpreted as prob- 
ably normal. 

On January 5, the nonprotein nitrogen was 
39.5, serum albumin 2.4, globulin 2.2, and 
sodium retention rate 2 mm. The red blood 
cell count was 4,400,000, white blood cell 
count 7600, hemoglobin 12 gm.. polymor- 
phonuclear cells 88, lymphocytes 11 and eo- 
sinophils 1. 

A gastrointestinal series on January 6 
showed marked thickening of the mucosal 
pattern of the stomach. The distal end of the 
stomach and duodenal bulb were displaced 
anteriorly, superiorly and toward the mid- 
line by what appeared to be an extrinsic mass. 
The distal part of the stomach wall was nor- 
mally pliable and barium passed immediately 
through to the duodenum. The duodenal bulb 
was irregular but did exhibit irritability. The 
duodenal sweep was normal. There was a 
moderate amount of barium residue at the end 
of five hours. 

On January 14, the red blood cell count was 
4,560,000, white blood cell count 3500, hemo- 
globin 13 gm., myelocytes 2, juveniles 2, 
bands 18, segments 70, lymphocytes 6, mono- 
cytes 2. Later the red blood cell count was 
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4,900,000, white blood cell count 6600 and 
hemoglobin 14.5 gm. 

On January 18, the red blood cell count was 
4,100,000, white blood cell count 4300 and 
hemoglobin 12 gm. Hematocrit was 43, non- 
protein nitrogen 73.5 mg. per cent, sodium 
chloride 598 mg. per cent, carbon dioxide 33 
per cent. 

Hospital course—The patient was given a 
regular diet, along with tincture of belladonna, 
15 drops four times daily, and AMPHOJEL®, 
analgesics and mild sedation, as required. 
Slides from submaxillary node biopsy pre- 
pared elsewhere were reviewed by the pathol- 
ogy department here and diagnosed as reticu- 
lum cell sarcoma. The patient was presented 
to the lymphoma board on January 7, when a 
course of nitrogen mustard therapy was rec- 
ommended. Daily temperatures rose to 99.2° 
to 99.8° F., pulse rate varied between 76 and 
106, and respirations were about 20. On Janu- 
ary 10, nitrogen mustard, 6.8 mg., was given 
intravenously and repeated for two days. 

At 11:00 p.m. on January 12 the patient 
complained of severe pain in his left shoulder 
and generalized abdominal discomfort. On 
the following morning he continued to com- 
plain of abdominal pain with tenderness most 
marked in the upper abdomen. Rebound ten- 
derness was present in both upper and lower 
abdomen. Bowel sounds were absent and the 
patient had neither moved his bowels nor 
passed gas by rectum. Blood pressure fell to 
86/50, temperature varied from 97° to 99° F., 
pulse rate climbed from 96 to 116, and respira- 
tion showed gradual increase. A flat plate of the 
abdomen showed air under the diaphragm. 
Penicillin, 100,000 units every two hours, and 
streptomycin, 5 gm. every four hours, were 
administered intramuscularly along with Wan- 
gensteen suction and a 2000 cc. transfusion 
of whole blood. The blood pressure rose to 
115/80, the pulse rate rose to 150, respira- 
tions became rapid, and the temperature rose 
to 101.2° F. It was decided on January 13 
that the patient could not tolerate surgery. 
Treatment with penicillin, streptomycin, Wan- 
gensteen suction and intravenous administra- 
tion of fluids, 4000 to 5000 cc. daily, was con- 
tinued. The patient’s condition continued to 
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grow worse steadily and he became intermit- 
tently delirious. 

The abdomen became less tender, but con- 
tinued to be distended. The pulse and respira- 
tions remained rapid and the temperature re- 
mained around 102° F. On the evening of 
January 18, he lapsed into a state of coma 
from which he did not recover; he died at 
2:35 p.M. on January 19. 


Discussion 


DR. COSTICH: The treatment of this patient 
produced some unusual results and we have 
Dr. LeRoy here to discuss the case. 

DR. LEROY: This case presents several points 
which | think merit discussion. The first point 
is the relatively short course and relatively 
rapid progression of the symptomatology of 
the disease, reticulum cell sarcoma. Starting 
from the onset illness in June to the patient’s 
rather desperate condition by the time he ar- 
rived here in December, | think it is of inter- 
est that initially he had loss of appetite and 
symptoms were related to the gastrointestinal 
tract, because this is not the usual mode of 
onset of the lymphomas. It would suggest, in 
retrospect, that involvement of the gastric tis- 
sues by the lymphoma was apparently com- 
mencing or was already in existence at the 
time of his initial ill health. The rapidity with 
which the obvious lymph nodes grew is not 
very significant and would not permit any defi- 
nite conclusions. 

By the time he arrived here in December 
the clinical picture was well established. He 
was febrile and rather considerably deterio- 
rated. He had a general enlargement of all the 
lymph nodes which could be palpated. It is 
noteworthy that the record states that he had 
enlarged epitrochlear nodes. Sturgis makes the 
point in his book on hematology that epi- 
trochlear nodes are seldom involved in Hodg- 
kin’s disease and that they are quite usual in 
lymphosarcoma. Without saying that it is a 
positive differential feature, it is a point of 
some interest. It is also of interest in trying 
to estimate prognosis, because the usual course 
of lymphosarcoma is much more rapid than 
that of Hodgkin’s disease. This man had re- 
markable tumors in his upper abdomen which 
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were easily visible and easily palpable and, as 
could be seen on x-ray examination, he had 
changes in his stomach. 

Involvement of the gastrointestinal tract by 
lymphomas is not uncommon. Generally it 
tends to be multiple, occurring throughout the 
bowel in one place or another. The available 
literature on gastrointestinal involvement is 
highly confusing, because one author will say 
that in Hodgkin’s disease multiple ulcerations 
occur, and another author will say that in the 
same disease large infiltrations occur. The sim- 
ple fact is that infiltration which may result in 
ulceration or in obstructive phenomena is not 
uncommon in these diseases. Complete intesti- 
nal obstruction is unusual. We have seen ap- 
parently complete obstruction on two occa- 
sions in this hospital in the past two years. 
The order of frequency of gastrointestinal 
tract involvement by this group of diseases is 
given as: stomach, jejunum, ileum, colon and 
rectum. The causes of death are rather gener- 
ally stated to be cachexia from faulty nutri- 
tion, perforation and, rarely, hemorrhage from 
the so-called sarcomas of the stomach; lympho- 
sarcoma and reticulum cell sarcoma comprise 
over half the types seen. 

This patient had never had any specific 
therapy, and the question was what form of 
treatment we should use. In trying to decide 
between the available forms of treatment, 
namely, roentgen therapy and treatment with 
nitrogen mustard, we have no very hard and 
fast defensible criteria by which to operate. 
The experience most of us have had with 
x-ray, of course, covers a rather long period 
of time. The obvious disadvantage of x-ray is 
that, with a widespread disease of the type 
this patient had, it is quite difficult to treat 
all the involved areas simultaneously or even 
very quickly. Here we had a very uncomforta- 
ble patient and we wanted to relieve the dis- 
comfort as much as possible. 

With x-ray therapy there is a definite time 
factor. You can treat one or two portals a day, 
and, although you can relieve some patients 
in this way, you cannot do it with the speed 
that appears to be desirable under the circum- 
stances. Nitrogen mustard, however, gives one 
the opportunity of treating the entire patho- 
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logic process very quickly. Many contempo- 
rary authorities on Hodgkin’s disease speak 
of “detoxifying” patients by administering 
nitrogen mustard, thus getting a rapid course 
of therapy to all of the affected tissue, with 
rather prompt subsidence of symptoms. In the 
usual context, the symptoms to be detoxified 
are the fever and the extreme cachexia. 

In trying to determine which form of ther- 
apy to use, it is desirable to try to assess the 
stage of the disease. Is the patient almost 
terminal, or does he present simply a large 
number of easily palpable and visible tumors, 
but with vital structures and reserve strength 
not compromised to any extent? In Hodgkin’s 
disease in particular this is very difficult to 
determine. All of us have seen patients with 
Hodgkin’s disease who have had Pel-Ebstein 
fever for several months, who are emaciated, 
who have large lymph nodes, who have vary- 
ing amounts of anemia, and who have spec- 
tacular remissions from radiation therapy. On 
the other hand, we have also seen patients 
with disease of rather short duration and in 
whom the lymphadenopathy is not particular- 
ly spectacular, but who deteriorate very rapid- 
ly under treatment, and die quickly. 

Did we have any clues in this case to tell 
us whether or not the disease was far along? 
We did have a couple of clues. One clue is in 
the blood counts. In Hodgkin’s disease the 
blood picture is nonspecific throughout most 
of the course of the disease. As it goes into the 
terminal phase lymphopenia is a constant find- 
ing; so that, when you see patients with Hodg- 
kin’s disease with only 4 or 6 per cent lym- 
phocytes, or when the absolute number of 
lymphocytes is very small, as it was in this 
patient, you are entitled to think that the 
process is approaching the final stages. The 
reason for the lymphopenia apparently is that 
lymphopoietic tissues are ultimately almost 
entirely replaced by the granuloma, so they 
are no longer a source of lymphocytes. Pre- 
sumably, if a patient could survive the other 
dangers of Hodgkin’s disease, he would reach 
a stage where he would not produce any lym- 
phocytes at all because of the conversion of 
all the lymphoid tissue into sclerotic granula- 
tion tissue. Another feature which is seen in 
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the terminal stage of Hodgkin’s disease, and 
also of lymphosarcoma, is an alteration of the 
plasma proteins. The plasma protein values 
for this patient were quite reduced. 

The albumin was 2.4 gm. and the globulin 
was 2.2 gm. In a number of patients, particu- 
larly those who have edema, we have obtained 
some rather startlingly low values. We have 
had patients whose total plasma proteins were 
3 gm. and one who went down to as low as 2.7 
gm. The literature on the subject is quite vari- 
able, presumably because patients have been 
studied at all stages of the disease. While a 
patient is in fair health and has an adequate 
reserve of lymphoid and hemopoietic tissue, 
the plasma proteins remain at fairly normal 
levels, but as the terminal stage is approached, 
the plasma proteins get lower. I think one 
should consider that in the absence of any 
other adequate cause, a patient with seriously 
depleted plasma protein is in the terminal or 
certainly the preterminal stages of lymphosar- 
coma or Hodgkin’s disease. 

It is quite interesting to speculate, if I may, 
on why the proteins are so depleted. Those 
patients often have extremely little involve- 
ment of the liver, and it is of some interest 
that those low values occur in conditions as- 
sociated with a reduction of the lymphocytes 
and alteration of the lymphopoietic tissue. 
This leads one to wonder about some of the 
studies of Sabin and others from the Rocke- 
feller Institute concerning the formation of 
proteins by lymphocytes. These workers be- 
lieve that formation of proteins is one of the 
main functions of lymphocytes. 

Anyway, we felt that this patient could not 
tolerate x-ray therapy. Because of the general 
involvement, and particularly because of ex- 
tensive gastrointestinal tract involvement, we 
thought it would be better to give him nitro- 
gen mustard. We could have used x-ray ther- 
apy and, in retrospect, I think it is possible he 
would have survived. With nitrogen mustard, 
however, shortly after he received the third 
dose, perforation of the stomach occurred. We 
might have anticipated this from certain data 
which are available. Studies of lymphoma tis- 
sue treated with nitrogen mustard have shown 
that there is amazingly rapid necrosis and 


44] 











~~ —_. 


deterioration of the tumor tissue—in a matter 
of hours after administration of the drug. It is 
obvious that if the tumor tissue is only in 
lymph nodes and if one caused them to under- 
go a rather rapid necrosis, there is no great 
disadvantage. But if there is sudden necrosis 
of tumor which is in contact with gastric juice, 
there is the prospect of rapid digestion of non- 
viable tissue. There is thus very good reason 
to suspect what we did not suspect in this case, 
that peptic perforation could occur. | think 
this is probably the simplest and easiest way 
to visualize the course of events in this patient. 

One asks then: Would this have happened 
with radiation therapy? I think it is less like- 
ly. since one would probably not attempt to 
deliver radiation so vigorously that necrosis 
would occur. In case of an extensive gastric 
tumor, such as this man had, roentgen necro- 
sis would make the tumor just as liable to 
peptic digestion as the nitrogen mustard did. 

So we had a situation where the rapid 
changes which nitrogen mustard produces in 
tumor tissue affected this man’s gastric tumors 
to the extent that they could be digested and 
could perforate. 

The problems that arose with respect to the 
management of this patient after perforation 
occurred were of considerable interest. Our 
first feeling was that this man was in such a 
desperately poor condition that any attempt 
at surgical intervention would be fatal. We 
thought that perhaps—and I must say we had 
no experience to back this up—the patient 
might be carried along by conservative meas- 
ures. with penicillin and sulfadiazine and 
other antibiotic agents, plus gastric suction 
and general supportive measures. The surgical 
consultants were of quite the opposite opinion. 
They felt very strongly that there was no help 
for a patient with a perforated stomach unless 
surgery was performed. Within the next two 
or three hours, while the patient was being 
transfused and prepared for surgery, his gen- 
eral condition deteriorated so much that the 
surgeons decided not to operate. The patient 
was obviously in such poor condition that we 
felt entitled to chance his recovering with con- 
servative treatment. Unfortunately, he did not. 

In conclusion, then, we have discussed a 
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FIGURE 1. Roentgenogram of chest showing hilar density 
and air under both diaphragms. 


patient with lymphoma with gastric involve- 
ment which was quite extensive. Within a very 
few days after administration of nitrogen mus- 
tard therapy spontaneous perforation of the 
stomach occurred. 


Roentgenographic Examination 


ROENTGENOLOGIST: First 1 want to show 
some films which were taken outside this in- 
stitution. A chest film taken December 22 
shows some nodular increase in the hilar den- 
sities; no findings. A gastrointestinal series 
made at that time demonstrates marked in- 
crease in the rugate pattern of the stomach and 
one can see evidence of pressure on the stom- 
ach, probably from a mass behind it. The mass 
most likely comprised enlarged lymph nodes, 
or possibly a retroperitoneal mass. 

A chest film taken at Hines Hospital on 
January 4 shows an increase in the size of the 
hilar densities, indicating an increase in the 
hilar lymph nodes. There is also elevation of 
the diaphragm and evidence of pleural reac- 
tion at both bases (figure 1). This would go 
along with the presence of an epigastric mass 
and possibly some ascites. 

Another gastrointestinal series made here 
at about the same time showed findings essen- 
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FIGURE 2. Lateral view of stomach and duodenum show- 
ing stomach displaced anteriorly. Note thickened rugae. 


tially the same as before. The size of the gas- 
tric rugae and their irregularity were very 
marked. There was also a fuzzy irregular 
outline to the duodenal bulb. As far as I could 
tell fluoroscopically and from these films, there 
was no large ulceration of the stomach or the 
duodenal bulb. The possibility of small ulcera- 
tions cannot be ruled out on this examination, 
and certainly the possibility of involvement 
of the stomach wall by Hodgkin’s disease or 
one of the lymphomas must be considered, al- 
though I do not think there is enough evidence 
for positive proof of this. The lateral film 
shows the stomach displaced anteriorly by a 
mass posterior to it (figure 2). 

Films taken subsequent to the perforation 
show evidence of air and fluid levels in the 
abdomen, indicating that perforation had 
taken place and that there was fluid in the 
peritoneal cavity. 

Diagnosis—Reticulum cell sarcoma, involv- 
ing stomach, retroperitoneal and superficial 
lymph nodes; generalized peritonitis. 

DR. VONDRASEK: The pertinent pathology 
included the following: The patient was slight- 
ly icteric, both the sclerae and the skin. There 
was a moderate amount of pitting edema over 
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the lower extremities and extending up to the 
lumbar region. involving the scrotum. The ab- 
domen was markedly distended. Nodes of the 
neck were mildly enlarged and there was a 
moderately enlarged right inguinal node. 

On opening the chest, each pleural cavity 
contained about 460 cc. of amber-colored fluid. 
The right lung weighed 780 gm.. and the left 
lung weighed 600 gm. Both lungs felt some- 
what boggy in consistency. On cut section, 
they showed a grayish-red wet parenchyma. 
Microscopic examination revealed passive 
congestion. 

On opening the peritoneal sac, a gush of 
foul-smelling air was noted: the sac contained 
about 4000 cc. of cloudy yellow-green fluid. 
All organs in the peritoneal sac were more or 
less covered with a thick. friable, greenish- 
yellow exudate. The small and large bowels 
were matted together with numerous adhesions. 

The posterior wall of the stomach contained 
two clean-cut perforations about 2 to 3 em. 
in diameter, and little or no inflammatory re- 
action was noted about these perforations ( fig- 
ure 3). There were large irregular areas that 
showed grayish-blue discoloration and erosion 
of the gastric mucosa. No inflammatory reac- 
tion was noted about these areas. The liver 
weighed 2,150 gm. and. on cut section. was 
a yellowish-red color: microscopically it 
showed central necrosis. The combined weight 





FIGURE 3. Opened stomach showing perforation near the 
esophagus and tumor infiltrates elsewhere in the wall. 
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of the kidneys was 420 gm., and they were 
pale and slightly edematous. The mesenteric, 
periaortic and mediastinal lymph nodes were 
all grossly enlarged and knotted together. Cut 
section showed a soft yellowish-red surface; 
microscopic section showed diffuse large areas 
of necrotic tumor. The tumor cell sections 
were unidentifiable. A thrombus, about 15 cm. 
long, was found in the left common iliac vein. 

DR. COSTICH: Dr. Sophie Spitz of Memorial 
Hospital has summarized the changes in tis- 
sues in patients treated with nitrogen mus- 
tard. They show necrosis of all the tumor tis- 
sue and the typical balloon-type cells which 
are phagocytic. The spleen shows destruction 
of lymphoid follicles and marked congestion. 
The testicles show suppressed spermatogenic 
activity. Experimental work reported in the 
American Journal of Pathology showed that 
nitrogen mustard itself, in the absence of any 
tumor, will produce ulcerations in the intestinal 
tract. Of course, these studies all utilized lethal 
doses given to the animals, so whether or not 
this case would be comparable, I cannot say. 
This patient may have been more susceptible. 
It has been shown that nitrogen mustard in- 
jected into an animal will produce intestinal 
ulceration. This is a direct effect of the nitro- 
gen mustard because it has also been shown, 
by tying off the vessels to a segment of the in- 
testinal tract, that ingestion of nitrogen mus- 
tard produced ulcerations in the intestinal 
tract in all but the area which was tied off. 
So we may have a combination of circum- 
stances in this case. In view of the fact that 
the patient did not have ulcerations in the 
remainder of the intestinal tract, it is likely 
that there was a direct action on tumor tissue 
which became necrotic and ulcerated away, 
leaving holes in the stomach wall. 

DR. SLOBODIN: I can recall three patients 
who had perforations of the gastrointestinal 
tract following x-ray therapy so, even though 
resolution following x-ray is slower than with 
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nitrogen mustard, there is no guarantee 
against perforation. This would be especially 
true with a condition like reticulum cell sar- 
coma rather than Hodgkin’s disease. With 
Hodgkin’s disease, when x-ray resolution oc- 
curs, there is replacement fibrosis, whereas 
with reticulum cell sarcoma, or small cell lym- 
phosarcoma, no replacement by fibrosis oc- 
curs. That is, resolution occurs without fibrosis. 

I think the choice of treatment in this case 
was proper because there was generalized in- 
volvement. With such generalized involvement 
x-ray therapy is protracted. While we are 
treating one area, another area may be in- 
creasing in size rapidly. Therefore, I think 
that in cases of generalized involvement, espe- 
cially where the patient has constitutional 
symptoms, use of nitrogen mustard is indi- 
cated, followed very promptly—provided the 
by x-ray therapy. In 
fact, | think that is the only indication for 
nitrogen mustard in treating any of the lym- 
phomas. The literature usually states that ni- 
trogen mustard is indicated when these lesions 
become radioresistant. | think the lesions do 
not become radioresistant. I think the patient 
becomes refractory to treatment because of 
generalized involvement, and if we treated 
one area of involvement during this so-called 
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radioresistant phase, we would get as com- 
plete resolution as during early stages of the 
disease. The patient becomes refractory due 
to generalized involvement rather than an in- 
dividual area becoming resistant to x-ray treat- 
ment. However, those patients who would die 
because of the rapid progression of the dis- 
ease if they receive x-ray treatment, may re- 
cover sufficiently with nitrogen mustard ther- 
apy so that x-ray treatment can be given in the 
future with good results. 

DR. COSTICH: In line with what Dr. Slobo- 
din said, there are reports of “radioresistant” 
cases in which treatment with nitrogen mus- 
tard has produced very poor results. 
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HISTOPLASMOSIS 


Exsewnere in this issue there is an article* 
describing the clinical diagnosis of histoplas- 
mosis. Since the evidence of the widespread 
character of this infection was first pre- 
sented in 1945,'* it has been of great inter- 
est to physicians. particularly in the Middle 
West. Epidemiologic studies have indicated 
that the disease is extremely prevalent in the 
Mississippi, Missouri and Ohio valleys—as 
many as 80 per cent of adults in these areas 
showing a positive skin test. The importance 
of this work has been difficult to evaluate be- 
cause of a lack of knowledge of clinical char- 
acteristics of the illness caused by the fungus 
as well as the frequency of illness. Dr. Furco- 
low’s paper is an attempt to outline at least 
a tentative category for the clinical diagnosis 
of this disease. 

The classification of the clinical types of 
disease, if substantiated, would be extremely 
useful. For instance, in the so-called acute 
epidemic type where the pulmonary findings 
by x-ray are so striking, no fatalities were ob- 
served; whereas in the acute progressive type 
the course of the disease is short and the 
prognosis is usually bad. 


*Furcotow, Micnaet L.: The clinical diagnosis of histoplasmosis, p. 349. 
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The description of the so-called chronic 
progressive type is of great importance be- 
cause of the finding that it is prevalent in 
tuberculosis sanatoriums. Since it is usually 
accompanied by pulmonary cavitation it is 
not surprising that such patients might be 
found in tuberculosis sanatoriums. However, 
finding 20 proved and over 100 probable cases 
of histoplasmosis in one sanatorium suggests 
that this problem is far more important than 
previously realized. 

While this classification is labeled as pre- 
liminary, it should be very useful to physi- 
cians who are continually confronted with the 
problem of diagnosis of the patient in whom 
histoplasmosis is suspected. 

Another problem is the absence of a satis- 
factory treatment. Treatment trials are under 
way, and it is obvious that this is a matter 
of extreme importance to the physician. 
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BRITISH MEDICAL ASSOCIATION 
PRESIDENT GIVES HIS 

OPINION OF THE NATIONAL 
HEALTH SERVICE 


Ar the annual session of the British Medical 
Association, held in Brighton during the first 
and second weeks of July, the address of its 
president, Dr. Alexander Hall, included a few 
sharp comments on the present status of the 
British National Health Service. Dr. Hall felt 
that the family doctor was likely to become 
far more important with the development of 
the scheme than he had been previously. 
Nevertheless, the general practitioner's serv- 
ice was suffering and he felt that it needs re- 
suscitation if it is to survive. The process of 
disintegration has been progressive. 

Dr. Hall is convinced that the government 
must give evidence of a change of policy if 
the family doctor’s prestige is to be restored. 
These doctors want to be more than mere king- 
pins of a lifeless mechanical service. Dr. Hall. 
therefore, called on the British Medical Asso- 
ciation and its members individually to pre- 
serve and foster the practice of medicine out- 
side the national service “away from the cold 
blast of bureaucratic control. The greater the 
area of freedom provided by the private prac- 
tice of medicine,” Dr. Hall continued, “the 
greater would be the encouragement to main- 
tain a general high standard. The doctor must 
be his own master and able to mold his prac- 
tice according to his own temperament and 
capacity. He did not have any definite advice 
as to how these effects could be brought about. 
He did say, however, “Somehow or other the 
Association must bend its efforts for not only 
preserving but also enlarging the area of free- 
dom and dignity in medicine that still exists 
within the framework of the National Health 
Service.” He continued, “If we cannot suc- 
ceed in this, then I fear for the future of medi- 
cine and especially of general practice.” 

These statements by the distinguished presi- 
dent of the British Medical Association again 
confirm the numerous fears expressed by phy- 
sicians during the time when the National 
Health Act was being formulated. An old prov- 
erb refers to chickens that come home to roost. 
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Apparently a great many chickens of this type 
have been hatched out in the medical practice 
that has prevailed in Britain in the years since 
the National Health Act first became effective. 


MORRIS FISHBEIN 


IRRADIATION OF THE 
THYROID AND CANCER 


StrimuLatep by suggestions in various medi- 
cal publications that irradiation might be a 
causative factor in cancer of the thyroid in 
children and adolescents, Dr. Dwight FE. Clark’ 
made a search of the literature to ascertain 
whether anyone had previously correlated such 
treatments with a subsequent development of 
cancer of the thyroid. He could not, however, 
find any such references. Apparently, the pos- 
sibility that this might occur was suggested by 
Duffy and Fitzgerald, who found that 10 of 
28 cases seen in Memorial Hospital, New 
York, had been subjected to irradiation of the 
thymus gland sometime between the fourth 
and sixteenth months of life. Simpson and 
others studied the incidence of cancer in 1400 
children who had had irradiation of the thymus 
and they found the number of cases of can- 
cer of the thyroid significantly higher in this 
group than in their brothers and sisters who 
had not been irradiated. or in the general 
population. 

Dr. Clark, therefore, decided to investigate 
the record of previous irradiation in cases of 
cancer of the thyroid in children under 15 
years of age. Thirteen cases were studied: 
Three had had irradiation of the upper chest 
for enlarged thymus; three irradiation of the 
neck for cervical adenitis: five irradiation for 
enlarged tonsils; one irradiation for peri- 
bronchitis, and one for persistent pertussis. 
Through correspondence with other surgeons. 
two other cases were found in which one pa- 
tient had been irradiated for thymic enlarge- 
ment and the other for chronic cough. The 
patients studied had ranged in age from two 
months to six years at the time of irradiation: 
their ages at the time of histologic diagnosis 
of cancer varied from 4 to 15 years. 

Dr. Clark points out that cancer of the thy- 
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roid in children and adolescents is still rela- 
tively uncommon, but the number of cases 
diagnosed is increasing. The increase corre- 
sponds to the period when irradiation was be- 
ing widely used for benign conditions of the 
head, neck and thorax. While the evidence is 
small in amount and obviously statistical, the 
observations support the concept that there 
may be an association between prior irradia- 
tion and cancer of the thyroid in children and 
adolescents. 
MORRIS FISHBEIN 
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SCIENCE AND CONSISTENCY 


The British Medical Association met on July 
5 at Brighton for its 124th annual representa- 
tive meeting. In its report of the meeting the 
London Times says: 

“Although a majority of the doctors (173 
to 154) were in favour of smoking during the 
meeting. the necessary majority of three-quar- 
ters was not obtained, and a standing order 
prohibiting smoking during proceedings, 
which is usually quickly disposed of, could 
not be suspended on this occasion.” 

The account of the meeting indicates that 
there was much heat but little light in the 
course of the discussion. 

At the same session of the British Medical 
Association’s representative body a resolution 
protesting the ban by the Government of the 
right to prescribe heroin was approved. The 
resolution reads: 

“Following the recent attempt by the Gov- 
ernment to ban the prescription of heroin, this 
meeting affirms as a matter of principle its 
determination to preserve the right of any in- 
dividual doctor to prescribe what he thinks is 
in the interests of his patient.” 

This distinction between individual liber- 
ties will no doubt provoke the risibilities of 
those who love to cast barbs of satire on what 
is commonly called “the scientific mind.” 

At one of the earliest meetings of the Ameri- 
can Medical Association in the 1840s a reso- 
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lution introduced by Dr. N. S. Davis, the 
founder, who was an ardent teetotalitarian, 
forbade the serving of alcoholic liquors at any 
official functions of the Association. The num- 
ber of cocktail parties before official functions 
is rising steadily and the hotels have not re- 
ported any sharp decrease in the amount of 
alcoholic liquors served during meetings of 
the Association. On the contrary! 
MORRIS FISHBEIN 


CONTROL OF DENTAL CARIES 
BY FLUORIDATION 


Garanp Rapids, Michigan, Newburgh, New 
York, and Brantford, Ontario, have been add- 
ing fluoride to their water supplies for 10 
years. In 1945 systematic examinations were 
made of the teeth of considerable numbers of 
children 6 to 10 years of age in each of these 
communities. Re-examinations were made each 
year. The reductions in dental caries in each 
city for each age group were remarkably simi- 
lar, although the studies were made complete- 
ly independently. They approximate, more- 
over, the rates previously recorded for Aurora, 
Illinois, where the public water supply con- 
tains naturally 1.2 parts per million of fluo- 
ride. These figures, cited by H. Trendley Dean' 
and supported by vast amounts of similar evi- 
dence from all over the world, make one won- 
der at the resistance that has developed to 
this new step in preventive medicine. 

By the end of 1955 about 1100 communi- 
ties in the United States with a total popula- 
tion of over 20 million were using fluoridated 
water supplies. Among the cities which now 
utilize this measure are Milwaukee, Indian- 
apolis, Philadelphia, Baltimore and Miami. 
Denver has an optimal amount of fluoride in 
its natural water supply. 

The campaign against fluoridation has at- 
tracted all the fringe elements that align them- 
selves against animal experimentation and in- 
oculation against infectious diseases, some 
even against blood transfusion. Unfortunately 
even a few physicians and scientists seem to 
be completely unwilling to be convinced of 
the safety and benefits of fluoridation by the 
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mass of evidence now assembled in its behalf. 
Dr. Charles Richet said that Homo sapiens 
ought to be called Homo stultissimus because 
he so often fails to avail himself of what scien- 
tific knowledge provides to relieve him of pain 
and disease. 

MORRIS FISHBEIN 
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MULTIPLYING ADMINISTRATIVE 
PERSONNEL 


Oye of the most significant developments in 
connection with governmentally controlled 
medical institutions is the rate of multiplica- 
tion of administrative personnel. In some 
countries this number has increased to tre- 
mendous heights and represents the greatest 
cost of providing medical service. In most in- 
stances there are certainly as many as two ad- 
ministrators for every physician in the service. 

Now from Great Britain comes information 
indicating that the tremendous increase of 
persons involved in hospital administration is 
giving great concern to both the government 
and the medical profession. According to a 
statement by Dr. Claudius F. Mayer,’ the 
small hospitals were formerly administered by 
a house governor, a clerk and a lay commit- 
tee; now the staff of such institutions has been 
multiplied many times. The increase is due to 
the tremendous number of forms that must be 
filled out, the payment of salaries to honorary 
staff members, the formation of a new crop 
of committees, and the number of reports that 
must be made to higher authorities. Here 
again, as mentioned in a previous editorial on 
this subject in PostGRADUATE MEDICINE, is 
coming to factual existence a prediction that 
was made in 1937 when the United States gov- 
ernment began most seriously to threaten tak- 
ing over medical service. 

More serious, however, than the growth of 
administrative personnel and the cost is the 
change in doctor-patient relationship that is 
taking place. The excessive number of patients 
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coming to doctors’ offices and hospital wards, 
in many instances without any actual need, is 
leading to failure in making scientific diag- 
nosis and to application of more and more 
symptomatic treatment based on a simple re- 
lation of the patient’s complaints. Moreover, 
young physicians are being drafted into 
grooves from which they cannot move with- 
out reverting to the lowest grade of appoint- 
ment and beginning again in a new channel 
should they wish to change the direction of 
their medical service. 
MORRIS FISHBEIN 
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COXSACKIE VIRUS 

AND MYOCARDITIS 

Ar the Third International Poliomyelitis 


Conference in Rome, September 1954, J. H.S. 
Gear discussed various epidemics of myocardi- 
tis caused by the Coxsackie virus. Now Dr. 
S. Van Creveld and Dr. H. DeJager' have de- 
scribed four such cases in newborns which 
occurred in 1955 during an epidemic of 
“summer grippe” in adults in Amsterdam. 
Laboratory studies proved the presence of 
the Coxsackie virus as the etiologic agent. 
In each instance the mothers had symptoms 
of influenza. At necropsy the myocarditis was 
found and demonstrated histologically. Foci 
of infection also were found in the liver and 
brain. The lesions of the heart were, how- 
ever, similar in all the cases. In most cases 
the onset is sudden, beginning with dyspnea, 
paleness, cyanosis often with spasmodic cough- 
ing, and sometimes tachycardia. Soon symp- 
toms of cardiac decompensation with enlarge- 
ment of the heart and liver appear. The 
electrocardiogram, according to Van Creveld, 
always shows signs of severe damage to the 
myocardium. 

Since 1948, when the Coxsackie viruses 
were first called to medical attention by Dall- 
dorf and Sickles, they have been considered 
important chiefly in relationship to the con- 
dition called epidemic myalgia or pleurodynia. 


POSTGRADUATE MEDICINE 











The Coxsackie viruses are widely distributed 
and are believed to be responsible chiefly for 
these and other self-limited conditions. In- 
deed, Joseph L. Melnick and Edward C. Cur- 
nen” stated that distinctive lesions have not 
been observed in patients infected by Cox- 
sackie viruses, and that information is lacking 
concerning the histopathologic picture in man 
of infection with these viruses because deaths 
attributable to them have not been reported. 
The report by Van Creveld, meticulously de- 
veloped and complete with studies of the virus 
and of the pathology, makes clear the possi- 
bility that in cases such as those of the young 
infants described the Coxsackie virus may 


produce death through attack on vital tissues. 
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TOTAL REHABILITATION 


Dr. Howard A. Rusk has said, “Webster’s 
definition of rehabilitation is ‘returning one 
to his former state.’ This is rather a sad ob- 
jective when you are dealing with congenital 
deformity. So I prefer another definition. It 
goes like this: ‘Rehabilitation is a total pro- 
gram designed to meet the total needs of the 
handicapped person so that he may lead the 
best possible life to the hilt of his ability, and 
in dignity.” ” 

In 1889 the Association for the Care of 
Cripples was established in Finland, and in 
1890 a small school for cripples was begun 
in Helsinki. Only seven pupils were included 
in the first course, but the number increased 
rapidly. Success of these early courses led to 
the completion in 1897 of an institution with 
50 pupils in spacious classrooms and work- 
shops. In 1900 an outpatient department was 
opened and in 1927 an orthopedic hospital 
was built adjacent to the school. During the 
war with Russia an Invalid Foundation was 
established for the care of ex-servicemen and 


October 1956 


to provide for total rehabilitation of the 
crippled. 

In June 1940 the previous efforts of Fin- 
land were united under the leadership of the 
Ministry for Social Affairs which joined with 
the Society for Assistance to the Cripples, the 
People’s Pensions Board, the Association of 
Finnish Civilian and Conscript Invalids, and 
the Association of Accident Insurance Estab- 
lishments to found the Invalid Foundation 
which aims at total rehabilitation of cripples. 
The various buildings of this organization in 
Helsinki, with branches in other parts of Fin- 
land, now constitute one of the greatest re- 
habilitation centers in the world. Among the 
buildings are an orthopedic hospital with 150 
beds, an outpatient department, a vocational 
school with such departments as metals, wood- 
working, radio service, upholstering, tailoring, 
shoemaking, domestic science, millinery and 
dressmaking, a department for vocational 
guidance with psychologists and a testing lab- 
oratory, an orthopedic shoeshop, a gymnastic 
institute, and a prosthetic shop. There is also 
a nurses’ home as well as an inn in which 
patients from a distance may remain while 
their cases are being studied for assignment. 

The spirit of these institutions resembles 
what one observes at the Georgia Warm 
Springs Foundation and in the Institute for 
Rehabilitation associated with Bellevue Hos- 
pital. The handicapped persons are hopeful, 
optimistic. and determined to make the most 
of themselves. This concept of total rehabilita- 
tion arose from the leadership of Professor 
F. Langenskiédld who has guided the work 
since its earliest days and who will retire this 
year because of age. His inspiration and de- 
votion have lightened the lives of thousands 


of cripples all over the world. 
MORRIS FISHBEIN 


THE EVOLUTION OF INFANT FEEDING 


Iw the Windermere Lecture. given by Dr. 
Alton Goldbloom' before the British Paedi- 
atric Association in 1954, he praised the way 
in which our views of infant feeding have 
changed during the last 75 years. From a time 
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when the chief question in infant feeding was 
the amount to be put into the infantile stom- 
ach, through a period when pediatricians tried 
to feed infants with preparations of funda- 
mental food materials calculated in fractions 
of percentages, to the present when a more 
rational view begins again to prevail, the story 
is a fascinating portrayal of the evolution of 
medical science. 

One remembers the period of wet-nursing. 
the collection of human milk for storage, the 
search for a satisfactory substitute for human 
milk, and then. in 1905, the first studies of 
the chemical composition of human milk and 
a comparison with cow’s milk. Since that date 
more and more attempts are being made to 
simulate human milk, regulating the content 
of lactalbumin, casein and salts. Homogeniza- 
tion was introduced to break up the fat drop- 
lets. With this came the introduction of 
sMA®, stMILAc® and other formulas. For a 
while sugars gave chief concern to the pedi- 
atricians, and the center of pediatric attention 
varied from lactose to honey to sucrose, malt 
sugar and other preparations. Dr. Goldbloom’s 
story carries the reader through the period 
of acidified milk (Eiweissmilch), simple boil- 
ing of milk. and to the more recent emphasis 
on vitamins and enzymes. In the midst of all 
this physicians recognized. of course, the 
necessity to keep milk clean and later to make 
sure that it was free from germs; then came 
the great epoch of certified milk with medi- 
cal committees and schemes for distribution. 

Today. infant feeding has been simplified. 
The three principles that prevail demand ade- 
quacy of the product, sterility, and inclusion 
of essential vitamins and minerals. Summar- 
izing. Dr. Goldbloom states the requirements: 

“the provision of an amount of whole 
milk sufficient to meet the fat and protein 
requirements of the infant, and the addition 
of sufficient sugar, any sugar. to supplement 
the caloric deficiency of the milk allowance 
with sufficient water to meet the fluid needs 
of the infant and the provision of adequate 


vitamin supplements.” é 
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OCCUPATIONAL HEALTH 


En Finland an Occupational Medical Founda- 
tion sponsors an Institute of Occupational 
Health under the direction of Dr. Leo Noro. 
The Occupational Medical Foundation was 
organized in 1945 by representatives of in- 
dustry, insurance and medicine. On the board 
of the Foundation are representatives of most 
important governmental bodies, the state med- 
ical board, the ministers of social affairs, in- 
terior affairs, communications, and _ public 
works: the medical faculty of Helsinki Uni- 
versity, the Finnish Institute of Technology. 
and various insurance agencies. Also repre- 
sented are the Central Federation of Em- 
ployers, the Federation of Finnish Trade 
Unions, and the city of Helsinki. 

Before the Institute was constructed, Dr. 
Leo Noro, on a scholarship from the Rocke- 
feller Foundation, visited a number of foreign 
countries to study similar projects. Built under 
an act of Parliament, the Institute functions 
with a staff of 143 persons. It has a statistical 
section, a counseling section for disabled per- 
sons, and a medical department which _ pro- 
vides treatment for those with occupational 
diseases or conditions suspected of being 
connected with their work. Workers are ex- 
amined to assess their working capacity, and 
mass investigations are made to detect tuber- 
culosis, and to check sight. hearing and en- 
vironmental hygiene. 

In the research section investigations have 
been made of the strain imposed by various 
jobs and the energy used in their perform- 
ance, the effects on the human body of differ- 
ent types of work, cardiac function in relation 
to working capacity, muscular strength and 
endurance, the toxic effects of substances 
used in industry, and physical fitness in rela- 
tion to sports. The psychologic division has 
made aptitude tests and studied vocational 
training, job placement, prevention of acci- 
dents, fatigue, and human relations. 

Here again is an example of cooperation 
among government, industry, private philan- 
thropy and individuals in meeting a health 
need that is often greatly neglected. 
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